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 T h e p ur p os e of t his q u alit ati v e st u d y w as t o e x a mi n e S T E M im pl e m e nt ati o n f or 
hi g h s c h o ol b i ol o g y st u d e nts li vi n g i n t h e m etr o Atl a nt a ar e a. S T E M i m pl e m e nt ati o n i n 
t his st u d y r ef err e d t o t h e e n g a g e m e nt of st u d e nts i n h a n ds-o n a n d i n q uir y -b as e d dis c o v er y 
l e ar ni n g a cti viti es. T h e w or ki n g h y p ot h esis h er e w as t h at w h e n S T E M is i m pl e m e nt e d as 
a di v ers e s et of e n g a gi n g a cti viti es, st u d e nts will e nj o y S T E M a n d ar e m or e li k el y t o h a v e 
hi g h er l e ar ni n g pr ofi ci e n ci es.   
T h e r es e ar c h er us e d a q u alit ati v e o bs er v ati o n f or m , a q u alit ati v e i nt er vi e w f or 
t e a c h ers, a n d a q u alit ati v e i nt er vi e w f or e d u c ati o n al l e a d ers t o e x a mi n e t h e r el ati o ns hi ps 




l e ar ni n g pr ofi ci e n c y a n d st u d e nt e n g a g e m e nt. A d mi nistr at ors ’ p er c e pti o n s of S T E M 
i m pl e m e nt ati o n w er e  v er y p ositi v e f or t h e n e e d of a n eff e cti v e S T E M pr o gr a m . T h e 
a d mi nistr at ors a p p e ar e d  r e a d y t o i niti at e o n e of t h e m ost a g gr essi v e S T E M pr o gr a ms 
i m a gi n a bl e if t h e y c a n fi n d t h e t e a c h ers w h o p oss ess t h e s kills a n d k n o wl e d g e n e e d e d f or 
a s u c c essf ul S T E M pr o gr a m. T h e t e a c h ers’ p er c e pti o n s of S T E M i m pl e m e nt ati o n w er e  
v er y si mil ar t o t h at of a d mi nistr at ors i n t h e s e ns e t h at b ot h w er e v er y s u p p orti v e , b ut b ot h 
i d e ntifi e d b arri ers t h at pr e v e nt e d t h e m fr o m f ull y i m pl e m e nti n g a s u c c essf ul S T E M 
pr o gr a m.  
T h e r es ults of t his st u d y mi g ht i n di c at e t h at s e v er al f a ct ors w or k s y n er gisti c all y t o 
cr e at e a p o siti v e i m p a ct o n st u d e nt p erf or m a n c e. T h es e fi n di n gs als o s u g g est t h at 
i m pl e m e nti n g S T E M cr e at es a n e n vir o n m e nt w h er e l e ar ni n g is p ossi bl e b ut is n ot 
g u ar a nt e e d. H o w e v er, f ail ur e t o i m pl e m e nt S T E M will pr e v e nt S T E M l e ar ni n g. T h e l o gi c 
of t his is t h at pr o p e r S T E M i m pl e m e nt ati o n is j ust o n e of m a n y f a ct ors t h at pr o m ot es 
l e ar ni n g. Ot h er f a ct ors t h at i nflu e n c e S T E M l e ar ni n g i n cl u d e t h e q u alit y of t h e t e a c h er, 
t h e attit u d e of t h e st u d e nt, a n d t h e c o g niti v e a biliti es of t h e st u d e nts.  T h e fi n di n gs of t his 
r es e ar ch pr o vi d e assist a n c e t o a d mi nistr at ors, t e a c h ers, a n d or g a ni z ati o n al l e a d ers wit h 
n e c ess ar y pr ot o c ols t o s u c c essf ull y i m pl e m e nt S T E M pr o gr a ms a n d i nf or m i n di vi d u als 
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 T o t hi n k b a c k o n all t h os e w h o h a v e c o nsist e ntl y c o nti n u e d t his j o ur n e y is a 
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C H A P T E R I 
I N T R O D U C TI O N 
 
 [ S ci e n c e] i s m or e t h a n a s c h o ol s u bj e ct, or t h e p eri o di c t a bl e, or t h e pr o p erti es 
of w a v es.  It is a n a p pr o a c h t o t h e w orl d, a criti c al w a y t o u n d erst a n d a n d 
e x pl or e a n d e n g a g e wit h t h e w orl d, a n d t h e n h a v e t h e c a p a cit y t o c h a n g e t h at 
w orl d.  ( Pr esi d e nt B ar a c k O b a m a , 2 0 1 5)  
 
T h e U nit e d St at es h as d e v el o p e d as a gl o b al l e a d er, i n l ar g e p art, t hr o u g h t h e 
g e ni us a n d h ar d w or k of its s ci e ntists, e n gi n e ers, a n d i n n o v at ors. I n a w orl d t h at  is 
b e c o mi n g i n cr e asi n gl y c o m pl e x, w h er e s u c c ess is dri v e n n ot o nl y b y  w h at  y o u k n o w, b ut 
b y w h at y o u  c a n d o  wit h w h at y o u k n o w, it is m or e i m p ort a nt t h a n e v er f or o ur y o ut h t o 
b e e q ui p p e d wit h t h e k n o wl e d g e a n d s kills n e e d e d t o s ol v e t o u g h pr o bl e ms, g at h er a n d 
e v al u at e e vi d e n c e, a n d m a k e s e ns e of i nf or m ati o n. T h es e ar e t h e t y p es of s kills t h at 
st u d e nts l e ar n b y st u d yi n g s ci e n c e, t e c h n ol o g y, e n gi n e eri n g, a n d m at h — s u bj e cts 
c oll e cti v el y k n o w n as S T E M ( U. S. D e p art m e nt of E d u c ati o n , 2 0 1 8). F al k a n d Di er kli n g 
( 2 0 1 0) st at e d,  
Y et m ost str at e gi es a n d p oli ci es f or r ef or mi n g S T E M e d u c ati o n f o c us o n w h at 
h a p p e ns d uri n g t h e s c h o ol d a y. W hil e s c h o ols ar e a bs ol ut el y ess e nti al f or 




h o urs i n s c h o ols e a c h y e ar, a n d s o m e p ers u asi v el y ar g u e t h at s c h o ol is n ot w h er e 
t h e m aj orit y of A m eri c a n s l e ar n m ost of t h eir s ci e n c e a n y w a y . (p. 1 3 3 )  
W h e n ass essi n g t h e diff er e n c e b et w e e n i n -s c h o ol a n d o ut -of -s c h o ol en vir o n m e nts 
f or l e ar ni n g s ci e n c e, t h e l att er e v o k es a n i m a g e of hi g hl y e n g a g e d ki ds d es p er at el y tr yi n g 
t o s ol v e a pr o bl e m. I n c o ntr ast, in -s c h o ol a cti viti es oft e n stir u p  m e m ori es of tr yi n g t o 
m e m ori z e  e v er y el e m e nt o n t h e p eri o di c t a bl e or t o n a m e e v er y b o n e i n t h e h u m a n b o d y. 
T h e p assi v e f or m of l e ar ni n g t hr o u g h m e m ori z ati o n is oft e n b ori n g a n d a c a d e mi c all y l ess 
i n eff e cti v e w h e n c o m p ar e d  t o e n g a g e m e nt. It a p p e ars t h at t h e si m pl e t as k of e n g a gi n g 
st u d e nts i n S T E M l e ar ni n g a cti viti es mi g ht h el p t o pr e p ar e st u d e nts a c a d e mi c all y a n d 
s o ci all y. If o ut -of -s c h o ol a cti vi ties ar e m or e e n g a gi n g t h a n i n -s c h o ol , t h e n a c hil d w h o 
l e ar ns o nl y d uri n g t h e s c h o ol d a y is ess e nti all y a p o orl y e d u c at e d c hil d. S i n c e st u d e nts 
s p e n d l ess t h a n 2 0 % of t h eir w a ki n g h o urs i n s c h o ol,  hi g hl y e n g a gi n g a cti viti es oft e n 
f o u n d i n aft ers c h o ol pr o gr a ms a n d s u m m er c a m ps m a y si g nifi c a ntl y e n h a n c e t h e s u c c ess 
of u n d er p erf or mi n g st u d e nts.  
T h e h y p ot h esis t h at is b ei n g d e v el o p e d h er e is t h at st u d e nts w h o ar e hi g hl y 
e n g a g e d i n S T E M l e ar ni n g a cti vit i es ar e m u c h m or e li k el y t o s u c c e e d i n t h eir st u di es a n d 
e nj o y  w h at t h e y d o w h e n c o m p ar e d t o st u d e nts w h o t a k e a m or e p assi v e a p pr o a c h t o 
l e ar ni n g. E v e n m or e, w h e n k e e pi n g all ot h er v ari a bl es e q u al, t h e e m pl o y m e nt of a criti c al  
mi ni m al a m o u nt  of e n g a g e m e nt  is li k el y t o h a v e a pr of o u n d i m p a ct o n l e ar ni n g a n d 
attit u d e a b o ut S T E M. Si n c e el e m e nt ar y st u d e nts ar e v er y e n er g eti c, t e a c h ers ar e 
c o nst a ntl y l o o ki n g f or w a ys t o k e e p t h e st u d e nts e n g a g e d . B y c o ntr ast, hi g h s c h o ol m a y 




e x a ms or list e ni n g t o l e ct ur es . If el e m e nt ar y st u d e nts ar e m or e e n g a g e d i n l e ar ni n g 
s ci e n c e t h a n hi g h s c h o ol st u d e nts , t h e n it mi g ht b e e x p e ct e d f or el e m e nt ar y st u d e nts t o 
h a v e m or e a c a d e mi c s u c c ess a n d j o y w h e n ass ess e d f or S T E M k n o wl e d g e a n d s kills .  
S T E M e x p os ur e is vit al at t h e el e m e nt ar y l e v el, u nf ort u n at el y t o o m a n y of o ur 
el e m e nt ar y st u d e nts ar e n ot e x p os e d t o t h es e vit a l s ci e n c e c o n c e pts u ntil m u c h l at er i n 
t h eir e d u c ati o n al j o ur n e y a n d t h e n m ai n l y i n t h e p assi v e l e ar ni n g st yl es t h at ar e 
c h ar a ct eristi c of hi g h s c h o ol S T E M cl ass es . S T E M e x p os ur e as e arl y as el e m e nt ar y 
s c h o ol i n cr e as es st u d e nt c o nfi d e n c e a n d pr e p ar es t h e m  t o b ett er u n d erst a n d S T E M 
c o n c e pts as t h e y pr o gr ess t hr o u g h t h eir a c a d e mi c c ar e er. B ef or e a c hil d c a n l e ar n a n d 
a p pl y t h es e c o n c e pts , w e m ust first i n cr e as e t h eir c o nfi d e n c e a n d all o w t h e m t o 
e x p eri e n c e s u c c ess wit hi n S T E M  st u di es .   
T e a c h er s s et t h e t o n e f or w h at g o es o n i n t h e cl assr o o m a n d ar e t h e b est 
c a n di d at es t o cr e at e a n e n g a gi n g e x p eri e n c e f or S T E M st u d e nts. T h e l o gi c h er e is t h at 
m or e e n g a g e m e nt is li k el y t o l e a d t o m or e l e ar ni n g. Alt h o u g h el e m e nt ar y t e a c h ers ar e 
r e q uir e d t o t e a c h s ci e n c e, t y pi c all y t h e y r e c ei v e v er y littl e tr ai ni n g t o d o s o. M a n y h a v e 
n ot e ar n e d a r e q uir e d d e gr e e i n s ci e n c e or t a k e n a st at e r e q uir e d s ci e n c e t e st f or 
e d u c at ors. H o w e v er, st u di es s u g g est t h at el e m e nt ar y st u d e nts p erf or m b ett er 
a c a d e mi c all y i n S T E M r el at e d s u bj e cts t h a n hi g h s c h o ol st u d e nts , w hi c h s u g g ests w e 
h a v e n’t d o n e a g o o d j o b of a d dr essi n g t h e n at ur al c uri osit y  t h at y o u n g c hil dr e n bri n g 
( Will, 2 0 1 9). A d diti o n all y, el e m e nt ar y st u d e nts st at e t h at t h e y li k e S T E M m or e t h a n hi g h 
s c h o ol st u d e nts , y o u n g k i ds ar e t ot all y c o m mitt e d t o b ei n g e x cit e d a n d i nt er est e d i n 




T h o u g h t h er e ar e  n ati o n al g o als f or s ci e n c e e d u c ati o n, s ci e n c e is oft e n p us h e d t o 
t h e si d e— p arti c ul arl y at t h e el e m e nt ar y s c h o ol l e v el. T h er e ar e m ulti pl e r e a s o ns f or 
s ci e n c e t o b e a c or e p art of el e m e nt ar y s c h o ol l e ar ni n g. S ci e n c e  c a n s u p p ort  
( a) d e v el o p m e nt of a k n o wl e d g e a bl e citi z e nr y, ( b) m e a ni n gf ul l e ar ni n g of l a n g u a g e a n d 
m at h e m ati cs, ( c) w o n d er m e nt a b o ut h o w t h e n at ur al w orl d w or ks, a n d ( d) pr e p ar ati o n f or 
S T E M -r el at e d c ar e ers ( C af ar ell a, M c C ull o c h, & B ell, 2 0 1 7).  
S T E M aft ers c h o ol pr o gr a ms ar e i m p ort a nt a n d s h o ul d b e i m pl e m e nt e d i n all 
s c h o ol distri cts t o r e ctif y S T E M mis c o n c e pti o ns a n d fill l e ar ni n g g a ps t h at ar e  oft e n  
miss e d  d uri n g t h e c o urs e of a n or m al i nstr u cti o n al s c h o ol d a y. A  r e c e nt st u d y s h o w e d  
t h at s ci e n c e i nstr u cti o n al ti m e is d e cr e asi n g i n el e m e nt ar y s c h o ol; o nl y 2 0 % of K-3 
st u d e nts a n d 3 5 % of st u d e nts i n gr a d es 4 -6 h a v e a c c ess t o d ail y s ci e n c e i nstr u cti o n 
( C af ar ell a et al.,  2 0 1 7). N u m er o us  r es e ar c h st u di es p oi nt  t o t h e w orris o m e pr e di cti o n t h at 
t h e U. S. will n ot h a v e pr o d u c e d e n o u g h hi g hl y-s kill e d w or k ers t o fill S T E M j o bs i n t h e 
n e xt f e w y e ars ( As ci o n e, 2 0 1 8). M or e t h a n h alf of t o d a y’s a d ult w or k ers ( 6 2 %) s a y t h e y 
w er e n e v er e x p os e d t o S T E M -r el at e d st u di es a n d c ar e er p ossi biliti es i n el e m e nt ar y s c h o ol 
( As ci o n e, 2 0 1 8).   
S T E M aft ers c h o ol pr o gr a ms h a v e s h o w n t o b e s u c c essf ul b e c a us e a c hil d’s 
u n d erst a n di n g a n d f a mili arit y of a s u bj e ct at a n e a rl y a g e m ol ds t h eir br ai n. T h er ef or e, t h e 
e arli er e d u c at ors i m pl e m e nt S T E M l ess o ns i nt o t he  c urri c ul u m, t h e m or e li k el y c hil dr e n 
ar e t o d e v el o p a d e e p er u n d erst a n di n g of t h es e  criti c al  s kills, a n d d e v el o p a n i nt er est f or 
t h e f ut ur e. O n c e t h es e st u d e nts ar e e x p os e d t o S T E M, t h e y will w a nt t o e x pl or e m or e 




S T E M is o n e of t h e m ost si g nifi c a nt pr o gr a ms t h at st u d e nts  h a v e i n t h e c urr e nt 
c urri c ul u m p att er n . Unf ort u n at el y , S T E M is als o t h e m ost c h all e n gi n g pr o gr a m b e c a us e  a 
l ar g e m aj orit y of st u d e nt s will eit h er f ail m at h or s ci e n c e. A c c or di n g t o P e w R es e ar c h  ( as 
cit e d i n D e Sil v er, 2 0 1 7) ,  
O n e of t h e bi g g est cr oss -n ati o n al t ests is t h e  Pr o gr a m m e  f or I nt er n ati o n al St u d e nt  
Ass ess m e nt  ( PI S A), w hi c h m e as ur es r e a di n g a bilit y, m at h a n d s ci e n c e lit er a c y 
a n d ot h er k e y s kills  a m o n g 1 5 -y e ar -ol ds i n d o z e ns of d e v el o p e d a n d d e v el o pi n g 
c o u ntri es  e v er y t hr e e y e ars . T h e m ost r e c e nt PI S A r es ults, fr o m 2 0 1 5, pl a c e d t h e 
U. S. at a n  u ni m pr essi v e  3 8t h  o ut of 7 1  c o u ntri es i n m at h a n d 2 4t h i n s ci e n c e .   
(p ar a. 2 )   
  T h e S T E M c urri c ul u m r a n g es fr o m pr es c h o ol t o d o ct or at e pr o gr a ms, c o nti n g e nt 
o n r es o ur c es t h at ar e pr o vi d e d t o t h e s c h o ols a n d i nstit uti o ns. T h e f o c us of S T E M is n ot 
j ust i n t h e U nit e d St at es, b ut als o gl o b all y. S T E M-b as e d l e ar ni n g m o d ul es ar e d esi g n e d t o  
i n cr e as e st u d e nts’ c uri osit y i n p urs ui n g hi g h er e d u c ati o n a n d s p e ci ali z e d c ar e ers i n t h os e 
fi el ds. I n n o v ati o n a n d t e c h n ol o g y is c o nst a ntl y gr o wi n g a n d b ei n g i nt e gr at e d i nt o o ur 
d ail y li v es ( Dis p at c h, 2 0 1 8).   
R es e ar c h i n di c at es t h at o p p ort u niti es li e i n all as p e cts of st u d e nts’ e d u c ati o n, 
i n cl u di n g e nri c h m e nt pr o gr a ms t h at t a k e pl a c e d uri n g t h e aft ers c h o ol h o urs a n d t h e 
s u m m er ( Aft ers c h o ol Alli a n c e, 2 0 1 1). A c c or di n g t o t h e Aft ers c h o ol alli a n c e, aft ers c h o ol 
pr o gr a ms ar e es p e ci all y w ell ‐pl a c e d t o h el p cl os e  t h e o p p ort u nit y g a p t h at m a n y c hil dr e n 
a n d y o ut h fr o m u n d ers er v e d a n d u n d err e pr es e nt e d c o m m u niti es f a c e ( Aft ers c h o ol 




pr o gr a ms, et h ni c mi n orit y c hil dr e n ar e m or e li k el y t h a n ot h ers t o p arti ci p at e. T w e nt y fi v e 
p er c e nt of Asi a n, 2 4 %  of Afri c a n ‐A m eri c a n, 2 1 %  of His p a ni c , a n d 1 6 %  of N ati v e 
A m eri c a n c hil dr e n att e n d aft ers c h o ol pr o gr a ms, c o m p ar e d t o t h e n ati o n al a v er a g e of 1 5 %  
( Aft ers c h o ol Alli a n c e, 2 0 1 1).  F urt h er m or e, gi rls att e n d aft ers c h o ol pr o gr a ms i n e q u al 
n u m b ers t o b o ys ( Aft ers c h o ol Alli a n c e, 2 0 1 1).   T h es e p arti ci p ati o n d at a pr o vi d e e vi d e n c e 
t h at t h e aft ers c h o ol s etti n g r e a c h es st u d e nts fr o m p o p ul ati o ns t h at ar e u n d err e pr es e nt e d i n 
S T E M fi el ds a n d pr o vi d e s e nri c h m e n t o p p ort u niti es t h at c a n bri n g S T E M ali v e f or t h e m 
( Aft ers c h o ol Alli a n c e, 2 0 1 1).  
A c c or di n g t o E d u c ati o n W e e k , our c o u ntr y's si n gl e bi g g est o bst a cl e is a p er p et u al 
S T E M t e a c h er s h ort a g e ( M ar d er, 2 0 1 8). I n s ur v e ys of s c h o ol distri cts, o p e ni n gs i n 
p h ysi cs, c h e mistr y, a n d m at h ar e r e g ul arl y n e ar t h e t o p of t h e list of p ositi o ns h ar d est t o 
fill. As a r es ult, a l ar g e p er c e nt a g e of hi g h s c h o ol S T E M t e a c h ers h a v e n eit h er a c oll e g e 
m aj or n or mi n or i n t h eir m ai n assi g n m e nt, or t h e y l a c k f ull c ertifi c ati o n ( M ar d er, 2 0 1 8). 
F ort y p er c e nt of m at h t e a c h ers f all i nt o o n e of t h es e c at e g ori es ( M ar d er, 2 0 1 8). I n  
P h ysi cs, c h e mistr y, a n d e art h s ci e n c e, t h e n u m b er is o v er 6 0 % ( M ar d er, 2 0 1 8).  
A d diti o n all y,  t h e N ati o n al S ci e n c e T e a c h ers Ass o ci ati o n, i n m a n y s c h o ols a n d 
distri cts,  r e p orts t h at el e m e nt ar y s ci e n c e i nstr u cti o n oft e n t a k es a b a c k s e at t o m at h a n d 
r e a di n g a n d r e c ei v es littl e ti m e i n t h e s c h o ol d a y ( N ati o n al T e a c h ers Ass o ci ati o n, 2 0 1 8). 
M a n y el e m e nt ar y e d u c at ors d o n ot r e c ei v e a n a d e q u at e a m o u nt of pr of essi o n al l e ar ni n g 
t o g ai n t h e c o nfi d e n c e n e e d e d t o t e a c h s ci e n c e ( N ati o n al S ci e n c e T e a c h ers Ass o ci ati o n, 




A m o n g st u d e nts w h o ar e f ort u n at e e n o u g h t o h a v e a c c ess t o aft ers c h o ol 
e nri c h m e nt o p p ort u niti es, t h e b e n efits of aft ers c h o ol pr o gr a ms i n g e n er al ar e w ell 
d o c u m e nt e d, s h o wi n g p o siti v e i m p a cts o n b ot h a c a d e mi c a n d b e h a vi or al d e v el o p m e nt. I n 
a d diti o n, o ut c o m e a n d i m p a ct d at a ar e n o w e m er gi n g fr o m st u di es of aft ers c h o ol 
pr o gr a ms t h at off er S T E M l e ar ni n g a n d t his r e c e nt r es e ar c h hi g hli g hts t h e u ni q u e b e n efits 
f or y o ut h parti ci p ati n g i n t h es e aft ers c h o ol a n d s u m m er pr o gr a ms  ( Aft ers c h o ol Alli a n c e, 
2 0 1 1). A r e c e nt a n al ysis of e v al u ati o n st u di es of s e v er al aft ers c h o ol S T E M pr o gr a ms 
s h o w e d t h at hi g h q u alit y pr o gr a ms c a n l e a d t o i n cr e as e d i nt er est a n d i m pr o v e d attit u d es 
t o w ar d S T E M fi el ds a n d c ar e ers, i n cr e as e d S T E M k n o wl e d g e a n d s kills, a n d i n cr e as e d 
li k eli h o o d of p urs ui n g S T E M m aj ors a n d c ar e ers ( Aft ers c h o ol Alli a n c e, 2 0 1 1).  
 
St at e m e nt of t h e P r o bl e m  
  T o d a y, f e w A m eri c a n st u d e nts p urs u e e x p ertis e i n S T E M fi el ds — a n d w e h a v e a n 
i n a d e q u at e pi p eli n e of t e a c h ers s kill e d i n t h os e s u bj e cts ( U. S. D e p art m e nt of E d u c ati o n, 
2 0 1 1 ). T h at is w h y Pr esi d e nt O b a m a  s et a pri orit y of i n cr e asi n g t h e n u m b er of st u d e nts 
a n d t e a c h ers w h o ar e pr ofi ci e nt i n t h es e vit al fi el d s ( U. S. D e p art m e nt of E d u c ati o n , 
2 0 1 1 ).  
 A c c or di n g t o t h e G e or gi a D e p art m e nt of E d u c ati o n  ( 2 0 1 9), t h e f o ur a c hi e v e m e nt 
l e v els o n G e or gi a Mil est o n es St at e wi d e T est S c or es ar e B e gi n ni n g L e ar n er, D e v el o pi n g 
L e ar n er, Pr ofi ci e nt L e ar n er,  a n d  Disti n g uis h e d L e ar n er . F oll o wi n g is t h e  g e n er al m e a ni n g 
of e a c h of t h e f o ur l e v els:   
•  B e gi n ni n g L e a r n e rs  d o n ot y et d e m o n st r at e p r ofi ci e n c y  i n t h e k n o wl e d g e 




G e or gi a’s c o nt e nt st a n d ar ds . T h e st u d e nts  n e e d s u b st a nti al a c a d e mi c 
s u p p o rt  t o b e pr e p ar e d f or t h e n e xt gr a d e l e v el or c o urs e a n d t o b e o n tr a c k 
f or c oll e g e a n d c ar e er r e a di n ess .   
•  D e v el o pi n g L e a r n e rs  d e m o n st r at e p a rti al p r ofi ci e n c y  i n t h e k n o wl e d g e a n d 
s kills n e c ess ar y at t his gr a d e l e v el/ c o urs e of l e ar ni n g, as s p e cifi e d i n G e or gi a’s 
c o nt e nt st a n d ar ds . T h e st u d e nts  n e e d a d diti o n al a c a d e mi c s u p p o rt  t o e ns ur e 
s u c c ess i n t h e n e xt gr a d e l e v el or c o urs e a n d t o b e o n tr a c k f or  c oll e g e a n d 
c ar e er r e a di n ess .   
•  P r ofi ci e nt L e a r n e rs  d e m o n st r at e  p r ofi ci e n c y  i n t h e k n o wl e d g e a n d s kills 
n e c ess ar y at t his gr a d e l e v el/ c o urs e of l e ar ni n g, as s p e cifi e d i n G e or gi a’s 
c o nt e nt st a n d ar ds . T h e st u d e nts  a r e p r e p a r e d  f or t h e n e xt gr a d e l e v el or c o urs e 
a n d ar e o n tr a c k f or c oll e g e a n d c ar e er r e a di n ess .   
•  Disti n g uis h e d L e a r n e rs  d e m o n st r at e  a d v a n c e d p r ofi ci e n c y  i n t h e 
k n o wl e d g e a n d s kills n e c ess ar y at t his gr a d e l e v el/ c o urs e of l e ar ni n g, as 
s p e cifi e d i n G e or gi a’s c o nt e nt st a n d ar ds . T h e st u d e nts  a r e w ell p r e p a r e d  f or 
t h e n e xt gr a d e l e v el or c o urs e a n d ar e w ell pr e p ar e d f or c oll e g e a n d c ar e er 
r e a di n ess.  ( p ar a. 2 )   
 As r e p ort e d b y t h e G e or gi a D e p art m e nt of E d u c ati o n  ( 2 0 1 9), 3 0. 3 % of fift h 
gr a d ers ar e b e gi n ni n g l e ar n ers i n di c ati n g t h at t h os e st u d e nts d o n ot y et d e m o nstr at e 
pr ofi ci e n c y i n s ci e n c e, 3 0. 2 % of fift h gr a d ers ar e d e v el o pi n g l e ar n ers i n di c ati n g t h at t h es e 
st u d e nts d e m o nstr at e p arti al pr ofi ci e n c y i n s ci e n c e, 2 8. 2 % of fift h gr a d ers ar e pr ofi ci e nt 




ar e disti n g uis h e d l e ar n ers i n di c ati n g t h at t h e y d e m o nstr at e a d v a n c e d pr ofi ci e n c y . H a vi n g 
o nl y 2 8. 2 % of fift h gr a d ers f or t h e st at e of G e or gi a t o d e m o nstr at e pr ofi ci e n c y i n s ci e n c e 
a n d o nl y 1 1. 3 % t o d e m o nstr at e a d v a n c e d pr ofi ci e n c y is a h u g e i n a d e q u a c y f or t h e st at e of 
G e or gi a. S ci e n c e pr ofi ci e n c y i n a d e q u a ci es i n cr e as e d as st u d e nts pr o gr ess e d t o t h e ei g ht h 
gr a d e (s e e T a bl e  1 ). 
 
T a bl e  1  
 
S ci e n c e E n d of Gr a d e ( E O G)  
 
S ci e n c e –  E O G  
   % B e gi n ni n g  % D e v el o pi n g`  
G r a d e  N u m b e r  T est e d  M e a n S c al e S c o r e  L e a r n e r  L e a r n e r  
3  -- -- -- -- 
4  -- -- -- -- 
5  1 3 6, 9 0 6  5 1 2  3 0. 3  3 0. 2  
6  -- -- -- -- 
7  -- -- -- -- 
8     9 6, 5 1 2  4 9 7  3 9. 0  3 0. 6  
 % P r ofi ci e nt  % Disti n g ui s h e d  % D e v el o pi n g  % P r ofi ci e nt  
G r a d e  L e a r n e r  L e a r n e r  L e a r n e r & A b o v e  L e a r n e r & A b o v e  
3  -- -- -- -- 
4  -- -- -- -- 
5  2 8. 2  1 1. 3  6 9. 7  3 9. 5  
6  -- -- -- -- 
7  -- -- -- -- 
8  2 3. 7    6. 6  6 1. 0  3 0. 3  
 




1 0  
 
 
T a bl e  2 d e m o nstr at e s m at h i n a d e q u a ci es f or t h e st at e of G e or gi a f or gr a d es 3 -8. 
O nl y 6. 9 % of ei g ht h gr a d ers ar e disti n g uis h e d l e ar n ers, 2 7. 6 %  of ei g ht h gr a d ers ar e 
pr ofi ci e nt l e ar n ers, 4 0. 0 % ar e d e v el o pi n g l e ar n er s , a n d 2 5. 5 % ar e b e gi n ni n g l e ar n ers 
i n di c ati n g t h at 2 5. 5 % of ei g ht h gr a d e st u d e nts di d n ot d e m o nstr at e pr ofi ci e n c y i n m at h 
f or t h e st at e of G e or gi a. 
T a bl e  2  
 
M at h  E n d of Gr a d e  (E O G ) 
 
M at h e m ati cs - E O G  
   % B e gi n ni n g  % D e v el o pi n g  
G r a d e  N u m b e r T est e d  M e a n S c al e S c o r e  L e a r n e r  L e a r n e r  
3  1 3 4, 0 8 4  5 2 2  1 7. 4  3 6. 8  
4  1 3 6, 1 3 4  5 2 5  1 5. 6  3 7. 4  
5  1 3 7, 1 0 2  5 1 5  2 4. 7  3 6. 6  
6  1 3 2, 8 9 0  5 1 4  2 3. 5  3 8. 4  
7  1 2 9, 8 4 0  5 2 1  2 2. 7  3 4. 3  
8  1 0 4, 7 4 1  5 0 8  2 5. 5  4 0. 0  
 % P r ofi ci e nt  % Disti n g ui s h e d  % D e v el o pi n g  % P r ofi ci e nt  
G r a d e  L e a r n e r  L e a r n e r  L e a r n e r & A b o v e  L e a r n e r & A b o v e  
3  3 3. 8  1 2. 0  8 2. 6  4 5. 8  
4  3 4. 7  1 2. 3  8 4. 4  4 7. 0  
5  2 7. 1  1 1. 7  7 5. 3  3 8. 7  
6  2 7. 3  1 0. 8  7 6. 5  3 8. 0  
7  2 7. 9  1 5. 0  7 7. 3  4 2. 9  
8  2 7. 6     6. 9  7 4. 5  3 4. 5  
 




1 1  
 
 
A c c or di n g t o t h e G e or gi a D e p art m e nt of E d u c ati o n  ( 2 0 1 9), t h e m aj orit y of 
G e or gi a St u d e nts f all i n t h e c at e g or y of b e gi n ni n g l e ar n er a n d d e v el o pi n g l e ar n er f or 















Fi g ur e 1 . S pri n g 2 0 1 8 G e or gi a m il est o n es st at e re s ults  i n s ci e n c e. 
N ot e: A d a pt e d fr o m t h e G e or gi a D e p art m e nt of E d u c ati o n (2 0 1 9).  
 
 
A c c or di n g t o t h e G e or gi a D e p art m e nt of E d u c ati o n  ( 2 0 1 9), t h e m aj orit y of 
G e or gi a St u d e nts f all i n t h e c at e g or y of b e gi n ni n g l e ar n er a n d d e v el o pi n g l e ar n er f or 
m at h (se e F i g ur e 2) .   













Fi g ur e 2 . S pri n g 2 0 1 8 G e or gi a mil est o n es st at e r e s ults i n m at h e m ati cs.  
 
N ot e: A d a pt e d fr o m t h e G e or gi a D e p art m e nt of E d u c ati o n ( 2 0 1 9).  
 
 All y o u n g p e o pl e s h o ul d b e pr e p ar e d t o t hi n k d e e pl y a n d t o t hi n k w ell s o t h at t h e y 
h a v e t h e c h a n c e t o b e c o m e t h e i n n o v at ors, e d u c at ors, r es e ar c h ers, a n d l e a d ers w h o c a n 
s ol v e t h e m ost pr essi n g c h all e n g es f a ci n g o ur n ati o n a n d o ur w orl d, b ot h t o d a y a n d 
t o m orr o w. B ut ri g ht n o w, n ot e n o u g h of o ur y o ut h h a v e a c c ess t o q u alit y S T E M l e ar ni n g 
o p p ort u niti es a n d t o o f e w st u d e nts s e e t h es e dis ci pli n es as s pri n g b o ar ds f or t h eir c ar e ers 
( U. S. D e p art m e nt of E d u c ati o n, 2 0 1 9).  
 A c c or di n g t o A m eri c a n C oll e g e T esti n g ( A C T b ), t h e a v er a g e S T E M s c or e f or 
G e or gi a’s gr a d u ati n g cl a ss of 2 0 1 7 w as 2 1. 3. A C T als o i n di c at e d t h at 3 0, 2 2 2 st u d e nts, or 
5 3 %, h a d a n i nt er est i n S T E M, b ut o nl y 1 0, 1 8 9 ( 1 8 %) h a d b ot h  a n e x pr ess e d i nt er est 
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(t h e y pl a n t o p urs u e a S T E M m aj or or c ar e er) a n d a m e as ur e d i nt er est (t h eir A C T I nt er est 
I n v e nt or y s c or e p oi nt e d t o a S T E M fi el d) (A C T, 2 0 1 8 a ). A C T r e p ort e d  t h at, G e or gi a’s 
f ut ur e S T E M e d u c at or pi p eli n e m a y b e i n d a n g er— o nl y 1 1 5 st u d e nts pl a n n e d t o e nt er 
m at h e d u c ati o n, a n d o nl y 4 5 s ci e n c e e d u c ati o n (A C T, 2 0 1 8 a ). T a bl e 3  d e m o nstr at e s 
G e or gi a c oll e g e r e a di n es s b e n c h m ar k p er c e nt a g es b y r a c e/ et h ni cit y, w hi c h is a n 
i n di c ati o n t h at Afri c a n- A m eri c a n st u d e nts ar e n ot b ei n g t a u g ht s ci e n c e (A C T, 2 0 1 8 b ).  
 
T a bl e 3  
 
G e or gi a C oll e g e R e a di n e ss B e n c h m ar k P er c e nt a g es b y R a c e/ Et h ni cit y  
 
R a c e  M at h  S ci e n c e  S T E M  
2 or M or e R a c es  4 3 %  4 1 %  2 1 %  
W hit e  5 4 %  5 2 %  2 9 %  
P a cifi c Isl a n d er  3 8 %  4 3 %  2 1 %  
His p a ni c  3 5 %  3 1 %  1 4 %  
Asi a n  7 3 %  6 2 %  5 0 %  
N ati v e A m eri c a n  3 2 %  2 2 %  1 1 %  
Bl a c k  1 7 %  1 5 %    5 %  
 
 
 A c c or di n g t o t h e W all a c e F o u n d ati o n (2 0 1 2 ), it is t h e d ut y of t h e pri n ci p al t o 
g ui d e s c h o ols t o b ett er t e a c hi n g a n d l e ar ni n g b y, s h a pi n g a visi o n of a c a d e mi c s u c c ess f or 
all st u d e nts, cr e ati n g a cli m at e h os pit a bl e t o e d u c ati o n, c ulti v ati n g l e a d ers hi p i n ot h ers 
a n d m ost i m p ort a ntl y i m pr o vi n g i nstr u ct i o n. S T E M s kills ar e i n cr e asi n gl y n e c ess ar y t o 
n a vi g at e a n e v er -m or e c o m pl e x w orl d a n d a gl o b ali z e d e c o n o m y. T h er e is tr e m e n d o us 
e n er g y a n d m o m e nt u m t o i m pr o v e t h es e s kills a m o n g o ur citi z e ns a n d st u d e nts s o t h e y 
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c a n p arti ci p at e f ull y i n c o nt e m p or ar y s o ci e t y a n d t h e m o d er n e c o n o m y ( E x p a n di n g 
Mi n ds a n d O p p ort u niti es , n. d.). 
 
P u r p os e of t h e St u d y  
 T h e p ur p os e of t his q u alit ati v e  st u d y w as  t o e x a mi n e t h e i m p a ct of S T E M 
I m pl e m e nt ati o n f or hi g h s c h o ol st u d e nts li vi n g in a m etr o Atl a nt a  ar e a . T h e st u d y is 
criti c al b e c a us e it pr o vi d es i nf or m ati o n a b o ut h o w S T E M i m pl e m e nt ati o n i m p a cts 
st u d e nt l e ar ni n g pr ofi ci e n c y r el at e d t o s ci e n c e a n d m at h st at e st a n d ar ds a n d h o w t h os e 
l e ar ni n g pr ofi ci e n ci es ar e li mit e d  b as e d o n r a c e a n d d e m o gr a p hi c al ar e as. I n cr e asi n g 
a c c es s t o a n d r e pr es e nt ati o n of t h es e p o p ul ati o ns i n S T E M fi el ds is n e c ess ar y t o i n cr e as e 
t h eir o p p ort u niti es t o p arti ci p at e i n t h e m o d er n e c o n o m y; t h e n ati o n w o ul d als o b e n efit 
gr e atl y if a l ar g er a n d m or e di v ers e t al e nt p o ol w as t o p arti ci p at e i n t h e S T E M 
w or kf or c e.  ( Aft ers c h o ol Alli a n c e, 2 0 1 1). H e n c e, eff orts t o i m pr o v e a n d i n cr e as e S T E M 
e d u c ati o n o p p ort u niti es m ust i n cl u d e pr o gr a ms t h at t a k e pl a c e d uri n g t h e aft ers c h o ol 
h o urs a n d t h e s u m m er i n a d diti o n t o t h e l e ar ni n g t h at t a k es pl a c e i nsi d e t h e cl assr o o m 
( Ex p a n di n g Mi n ds a n d O p p ort u niti es , n. d.).  
 M or e o v er, t his st u d y  pr o vi d e s i nf or m ati o n t o s c h o ol l e a d ers a n d distri cts 
a d mi nistr at ors a b o ut h o w st u d e nt e x p e ct ati o n s ar e fi nit e b as e d o n d e m o gr a p hi c al ar e as 
a n d  h o w  t his pr o hi bits Afri c a n -A m eri c a n st u d e nts fr o m  a c q uiri n g s u c c ess i n S T E M 
fi el ds. T h e n e e d f or e d u c ati o n al c h a n g e is as a p p ar e nt as t h e f a ct t h at o ur w orl d is 
c o nti n u o usl y c h a n gi n g — c h a n gi n g at a n e v er -i n cr e asi n g r at e. C h a n g es i n U. S. 
d e m o gr a p hi cs, c ult ur e, e n vir o n m e nt, s ci e n c e, t e c h n ol o g y, a n d e c o n o m y m e a n t h at o ur 
s c h o ols m ust c h a n g e , if t h e y ar e t o pr e p ar e st u d e nts t o b e s u c c essf ul a n d c o ntri b uti n g 
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m e m b ers of s o ci et y , a n d if s o ci et y is g oi n g t o off er all of its citi z e n’s  lif e, li b ert y, a n d t h e 
p urs uit of h a p pi n ess ( Gli c k m a n, G or d o n, & R oss -G or d o n, 2 0 1 4). T h e c o n cl usi o n of t his 
st u d y s u p p ort s s c h o ol l e a d ers t h at d e ci d e t o i m pl e m e nt S T E M pr o gr a ms a n d e ns ur e 
a c a d e mi c S T E M s u c c ess f or st u d e nts b y, d e v el o pi n g l e a d ers hi p s kills wit hi n t e a c h ers, 
br o a d e ni n g c urri c ul u m a n d i nstr u cti o n al  k n o wl e d g e, e n g a gi n g c o m m u nit y a n d a d v o c a c y, 
a n d d e v el o pi n g p art n ers hi ps a n d o utr e a c h.  
 
R es e a r c h Q u esti o n s  
 T h e o bj e cti v e of t his st u d y w as  t o d et er mi n e t h e p ositi v e i m p a ct of st u d e nt 
e n g a g e m e nt i n  S T E M cl a ss es  a n d its i m pl e m e nt ati o n o n st u d e nt l e ar ni n g pr ofi ci e n c y , a n d 
t h e p er c e pti o ns of e d u c ati o n al l e a d ers a n d t e a c h er s. T h e f oll o wi n g r es e ar c h q u esti o ns 
w er e  a d dr ess e d:  
R Q 1:  W h at ar e sci e n c e, te c h n ol o g y, e n gi n e eri n g a n d m at h e m ati cs ( S T E M) 
 e d u c ati o n al l e a d ers ’ p er c e pti o ns of i m pl e m e nti n g S T E M pr o gr a ms ?  
R Q 2:  W h at ar e sci e n c e,  te c h n ol o g y, e n gi n e eri n g a n d m at h e m ati cs ( S T E M) 
 t e a c h ers’ p er c e pti o ns of i m pl e m e nti n g S T E M pr o gr a ms ?  
R Q 3:  Is t h er e a c orr el ati o n b et w e e n S T E M im pl e m e nt ati o n a n d st u d e nts’ l e v el 
 of e n g a g e m e nt ?  
R Q 4:  Is t h er e a c orr el ati o n  b et w e e n l e v el of e n g a g e m e nt a n d l e ar ni n g 
 pr ofi ci e n c y ?  
 
Si g nifi c a n c e of t h e St u d y  
 T his st u d y is si g nifi c a nt b e c a us e it  pr o vi d e s e vi d e n c e -b as e d str at e gi es t o s u p p ort 
t h e i m pl e m e nt ati o n of S T E M pr o gr a ms. T h e r es ults of t his st u d y als o c o ntri b ut e s 
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str at e gi es t h at will  d e c r e a se  t h e S T E M a c hi e v e m e nt g a p, i n cr e ase  S T E M l e ar ni n g g o als, 
i n cr e ase  S T E M c o nfi d e n c e i n st u d e nts , a n d i nfl u e n c e h o w st u d e nts vi e w S T E M o v er all i n 
u n d ers er v e d ar e as. T his S T E M st u d y c a n b e utili z e d as a m o d el b y v ari o us s c h o ol 
distri ct s d uri n g t h e pr o c e ss  of  i m pl e m e nti n g a S T E M  pr o gr a m usi n g a s yst e m t h at will 
i m p a ct u n d ers er v e d y o ut h b y i n cr e asi n g c o nfi d e n c e, i n cr e asi n g l e ar ni n g pr ofi ci e n c y , a n d 
i n cr e asi n g st u d e nts o v er all i nt er est t o p urs u e a S T E M c ar e er.  
 A c c or di n g t o t h e U. S. D e p art m e nt of E d u c ati o n  (2 0 1 9 ), o nl y 1 6 %  of A m eri c a n 
hi g h s c h o ol s e ni ors ar e pr ofi ci e nt i n m at h a n d i nt er est e d i n a S T E M c ar e er.   E v e n a m o n g 
t h os e w h o d o g o o n t o p urs u e a c oll e g e m aj or i n t h e S T E M fi el ds, o nl y a b o ut h alf c h o os e 
t o w or k i n a r el at e d c ar e er. T h e U nit e d St at es is f alli n g b e hi n d i nt er n ati o n all y, r a n ki n g 
2 9t h i n m at h a n d 2 2 n d i n s ci e n c e a m o n g i n d ustri ali z e d n ati o ns. A d diti o n all y , a r e c e nt 
s ur v e y r e v e al e d t h at o nl y 2 9 %  of A m eri c a ns r at e d t his c o u ntr y’s K -1 2 e d u c ati o n i n 
S T E M s u bj e cts as a b o v e a v er a g e or t h e b est i n t h e w orl d. I n o ur c o m p etiti v e gl o b al 
e c o n o m y, t his sit u ati o n is u n a c c e pt a bl e ( U. S. D e p art m e nt of E d u c ati o n, 2 0 1 9 ). 
I m pl e m e nti n g S T E M aft ers c h o ol pr o gr a ms as e arl y as el e m e nt ar y s c h o ol will h el p 
c o m b at t h e pr o bl e m t h at t h e n ati o n is f a ci n g, w hi c h is w h y t his st u d y is si g nifi c a nt. As a 
n ati o n w e n e e d a n a d e q u at e pi p eli n e of s kill e d S T E M i n di vi d u als t o h el p m o v e t his 
c o u ntr y f or w ar d. Aft ers c h o ol S T E M pr o gr a ms c a n  assist t e a c h ers a n d e d u c ati o n al l e a d ers 
b y  c ut ti n g a cr oss t h e d e b at e a b o ut a c a d e mi c o ut c o m es a n d y o ut h  d e v el o p m e nt o ut c o m es 
b y f o c usi n g o n d e cr e asi n g a n d dis p elli n g t h e ali e n ati o n a n d l a c k of i nt er est of m a n y 
A m eri c a n st u d e nts i n S T E M t o pi cs b y i nt e nti o n all y c o n n e cti n g s ci e n c e a n d t e c h n ol o g y t o 
t h eir li v es ( Aft ers c h o ol Alli a n c e , 2 0 1 1). Fri e d m a n a n d J a m es als o m ad e  t h e c as e f or 
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“s ci e n c e b y st e alt h, ” as aft ers c h o ol pr o gr a ms off er a n o p p ort u nit y f or ki ds t o di g i n a n d 
h a v e f u n wit h h a n ds -o n s ci e n c e a n d t e c h n ol o g y a d v e nt ur es w hil e l e ar ni n g a b o ut t h e b asi c 
s ci e n c e a n d e n gi n e eri n g pri n ci pl es b e hi n d t h os e eff orts ( Aft ers c h o ol Alli a n c e , 2 0 1 1). 
 
S u m m a r y  
A S T E M l e ar ni n g e c os yst e m e n c o m p ass es s c h o ols, c o m m u nit y s etti n gs s u c h as 
aft er -s c h o ol a n d s u m m er pr o gr a ms, s ci e n c e c e nt er s a n d m us e u ms, a n d i nf or m al 
e x p eri e n c es at h o m e a n d i n a v ari et y of e n vir o n m e nts t h at t o g et h er  c o nstit ut e a 
ri c h arr a y of l e ar ni n g o p p ort u niti es f or y o u n g p e o pl e. A l e ar ni n g e c os yst e m 
h ar n ess es t h e u ni q u e c o ntri b uti o ns of all t h es e diff er e nt s etti n gs i n s y m bi osis t o 
d eli v er S T E M l e ar ni n g f or all c hil dr e n . (U. S. D e p art m e nt of E d u c ati o n , 2 0 1 8 , 
p ar a.  1 )  
Aft ers c h o ol a n d s u m m er pr o gr a ms all o v er t h e U nit e d St at es ar e off eri n g 
e n g a gi n g, h a n ds -o n S T E M l e ar ni n g pr o gr a ms t h at ar e n ot o nl y g etti n g c hil dr e n e x cit e d 
a b o ut t h es e t o pi cs, b ut al s o ar e h el pi n g t h e m b uil d s o m e r e al -lif e s kills a n d pr ofi ci e n ci es 
( Ex p a n di n g Mi n ds a n d O p p ort u niti es , n. d.). A c c or di n g t o Aft ers c h o ol Alli a n c e ( 2 0 1 1) , 
t h e l e v el of S T E M e x p os ur e st u d e nts r e c ei v e h as b e e n s h o w n t o b e e xtr e m el y i m p ort a nt 
t o l at er p urs uit of— a n d e x c ell e n c e i n — S T E M fi el ds a n d c ar e ers. T h e Alli a n c e  als o f o u n d 
t h at st u d e nts w h o h a d o p p ort u niti es t o p arti ci p at e i n S T E M l e ar ni n g b e y o n d t h e 
cl assr o o m w er e m or e li k el y t o f oll o w S T E M c ar e er p at h w a ys a n d e x c el i n t h e m  
( Aft ers c h o ol Alli a n c e, 2 0 1 1). S c h o ol l e a d ers bri n gi n g a b o ut S T E M tr a nsf or m ati o n al 
c h a n g e  h el p s pr e p ar e o ur st u d e nts t o c o m p et e gl o b a ll y. T his r es e ar c h d e m o nstr at e s t h e 
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i m p a ct t h at S T E M pr o gr a m mi n g h as o n  t e a c h ers, st u d e nt e n g a g e m e nt, l e ar ni n g 
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R E VI E W O F R E S E A R C H LI T E R A T U R E  
 
 
Hi g h -q u alit y el e m e nt ar y s ci e n c e e d u c ati o n is ess e nti al f or est a blis hi n g a s o u n d 
f o u n d ati o n of l e ar ni n g i n l at er gr a d es, i nstilli n g a w o n d er of a n d e nt h usi as m f or s ci e n c e 
t h at l asts a lif eti m e, a n d i n a d dr essi n g t h e criti c al n e e d f or a w ell-i nf or m e d citi z e nr y a n d 
s o ci et y ( N ati o n al S ci e n c e T e a c h ers Ass o ci ati o n, 2 0 1 8). R e c ei vi n g q u alit y S T E M l e ar ni n g 
o p p ort u niti es is a m aj or c o n c er n f or o ur p u bli c s c h o ol s yst e ms a n d e d u c ati o n al l e a d ers i n 
P -1 2 e d u c ati o n i n t h e m etr o Atl a nt a ar e a a n d o ur n ati o n at l ar g e. T his c o n c er n is r efl e ct e d 
i n o ur s ci e n c e a n d m at h s c or es at t h e el e m e nt ar y, mi d dl e, a n d hi g h s c h o ol l e v el. T h e 
p ur p os e of t his st u d y w as t o e x pl or e t h e i m p a ct of S T E M I m pl e m e nt ati o n o n E d u c ati o n al 
L e a d ers p er c e pti o n, t e a c h er p er c e pti o n, st u d e nt e n g a g e m e nt, a n d l e ar ni n g pr ofi ci e n c y. 
T h e r es e ar c h er e x a mi n e d t h e t h e or eti c al lit er at ur e fr o m e xisti n g d at a utili zi n g t h at d at a t o 
d e m o nstr at e t h e i m p a ct of S T E M i m pl e m e nt ati o n o n E d u c ati o n al L e a d ers p er c e pti o n, 
t e a c h er p er c e pti o n, st u d e nt e n g a g e m e nt, a n d l e ar ni n g pr ofi ci en c y.  
 
B a c k g r o u n d a n d C o nt e xt  
A N ati o n a t Ris k, 1 9 8 3  
O n A pril 2 6, 1 9 8 3, Pr esi d e nt R o n al d R e a g a n st o o d b ef or e t h e pr ess a n d t el e visi o n 
c a m er as i n t h e St at e Di ni n g R o o m at t h e W hit e H o us e a n d h el d u p a r e p ort titl e d A  
N ati o n  at  Ris k  (N ati o n al E d u c ati o n Ass o ci ati o n , 2 0 1 5).  Ei g ht e e n m o nt hs i n t h e m a ki n g 
a n d writt e n b y t h e bl u e -ri b b o n m e m b ers of t h e N ati o n al C o m missi o n o n E x c ell e n c e i n 
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E d u c ati o n at t h e b e h est of S e cr et ar y of E d u c ati o n T err el B ell, t h e r e p ort e x a mi n e d t h e 
q u alit y of e d u c ati o n i n t h e U nit e d St at es — a n d t h e fi n di n gs w er e a n yt hi n g b ut st ell ar 
(N ati o n al E d u c ati o n Ass o ci ati o n , 2 0 1 5).  
 A c c or di n g t o E d u c ati o n W e e k , “I n 1 9 8 3, ‘A N ati o n at Ris k ’ r ais e d gr a v e 
c o n c er ns t h at A m eri c a ’s s c h o ols, p arti c ul arl y i n t h e a c a d e mi c ar e a w e n o w c all S T E M, 
w er e d a m a gi n g t h e c o u ntr y ’s a bilit y t o c o m p et e ” ( M ar d er, 2 0 1 8 , p ar a. 1 ). A N ati o n a t 
Ris k ass ert e d , “If a n u nfri e n dl y f or ei g n p o w er h a d att e m pte d t o i m p os e o n A m eri c a t h e 
m e di o cr e e d u c ati o n al p erf or m a n c e t h at e xists t o d a y, w e mi g ht w ell h a v e vi e w e d it as a n 
a ct of w ar ” ( M ar d er, p ar a. 1 ). E d u c ati o n W e e k  c o nfir m e d ,  
T w e nt y -t w o y e ars l at er, ‘Risi n g A b o v e t h e G at h eri n g St or m, ’ a r e p ort fr o m t h e 
N ati o n al A c a d e m y of S ci e n c es, l e v el e d a si mil ar c h ar g e: ‘[ O] ur o v er all p u bli c 
s c h o ol s yst e m — or m or e a c c ur at el y 1 4, 0 0 0 s yst e m s — h as s h o w n littl e si g n of 
i m pr o v e m e nt, p arti c ul arl y i n m at h e m ati cs a n d s ci e n c e.’ ( M ar d er, 2 0 1 8, p ar a. 1) .  
A c c or di n g t o A  N ati o n at Ris k ( 1 9 8 3), i n di c at ors of e d u c ati o n al ris k t h at h a v e 
b e e n d o c u m e nt e d ar e as f oll o ws:  
•  I nt er n ati o n al c o m p aris o n s of st u d e nt a c hi e v e m e nt, c o m pl et e d a d e c a d e a g o, 
r e v e al t h at o n 1 9 a c a d e mi c t ests A m eri c a n st u d e nt s w er e n e v er first or s e c o nd 
a n d, i n c o m p aris o n wit h ot h er i n d ustri ali z e d n ati o ns, w er e l ast s e v e n ti m es.  
•  S o m e 2 3 milli o n A m eri c a n a d ults ar e f u n cti o n all y illit er at e b y t h e si m pl est 
t ests of e v er y d a y r e a di n g, writi n g, a n d c o m pr e h e n si o n. 
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•  A b o ut 1 3 p er c e nt of all 1 7 -y e ar -ol ds i n t h e U n it e d St at es c a n b e c o nsi d er e d 
f u n cti o n all y illit er at e. F u n cti o n al illit er a c y a m o n g mi n orit y y o ut h m a y r u n as 
hi g h as 4 0 p er c e nt.  
•  A v er a g e a c hi e v e m e nt of hi g h s c h o ol st u d e nts o n m ost st a n d ar di z e d t ests is n o w 
l o w er t h a n 2 6 y e ars a g o w h e n S p ut ni k w as l a u n c h e d. 
•  O v er h alf t h e p o p ul ati o n of gift e d st u d e nts d o n ot m at c h t h eir t est e d a bilit y 
wit h c o m p ar a bl e a c hi e v e m e nt i n s c h o ol.  
•  T h e C oll e g e B o ar d ’s S c h ol asti c A ptit u d e T ests ( S A T) d e m o nstr at e a virt u all y 
u n br o k e n d e cli n e fr o m 1 9 6 3 t o 1 9 8 0. A v er a g e v er b al s c or es f el l o v er 5 0 p oi nts 
a n d a v er a g e m at h e m ati cs s c or es dr o p p e d n e arl y 4 0 p oi nts.  
•  C oll e g e B o ar d a c hi e v e m e nt t ests als o r e v e al c o nsist e nt d e cli n es i n r e c e nt y e ars 
i n s u c h s u bj e cts as p h ysi cs a n d E n glis h. 
•  B ot h t h e n u m b er a n d pr o p orti o n of st u d e nts d e m o nstr ati n g s u p e ri or 
a c hi e v e m e nt o n t h e S A Ts h a v e als o dr a m ati c all y d e cli n e d.  
•  M a n y 1 7 -y e ar -ol ds d o n ot p oss ess t h e " hi g h er or d er " i nt ell e ct u al s kills w e 
s h o ul d e x p e ct of t h e m. N e arl y 4 0 p er c e nt c a n n ot dr a w i nf er e n c es fr o m writt e n 
m at eri al; o nl y o n e -fift h c a n writ e a p ers uasi v e ess a y; a n d o nl y o n e -t hir d c a n 
s ol v e a m at h e m ati cs pr o bl e m r e q uiri n g s e v er al st e ps.  
•  T h er e w as a st e a d y d e cli n e i n s ci e n c e a c hi e v e m e nt s c or es of U. S. 1 7 -y e ar -ol ds 
as m e as ur e d b y n ati o n al ass ess m e nts of s ci e n c e i n 1 9 6 9, 1 9 7 3, a n d 1 9 7 7.  
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•  B et w e e n 1 9 7 5 a n d 1 9 8 0, r e m e di al m at h e m ati cs c o urs es i n p u bli c 4 -y e ar 
c oll e g es i n cr e as e d b y 7 2 p er c e nt a n d n o w c o nstit ut e o n e -q u art er of all 
m at h e m ati cs c o urs es t a u g ht i n t h os e i nstit uti o ns.  
•  A v er a g e t est e d a c hi e v e m e nt of st u d e nts gr a d u ati n g fr o m c oll e g e is als o l o w er.  
•  B usi n ess a n d milit ar y l e a d ers c o m pl ai n t h at t h e y ar e r e q uir e d t o s p e n d milli o ns 
of d oll ars o n c ostl y r e m e di al e d u c ati o n a n d tr ai ni n g pr o gr a ms i n s u c h b asi c 
s kills as r e a di n g, writi n g, s p elli n g, a n d c o m p ut ati o n. T h e D e p art m e nt of t h e 
N a v y, f or e x a m pl e, r e p o rt e d t o t h e C o m missi o n t h at o n e-q u art er of its r e c e nt 
r e cr uits c a n n ot r e a d at t h e ni nt h gr a d e l e v el, t h e mi ni m u m n e e d e d si m pl y t o 
u n d erst a n d writt e n s af et y i nstr u cti o ns. Wit h o ut r e m e di al w or k t h e y c a n n ot 
e v e n b e gi n, m u c h l ess c o m pl et e, t h e s o p histi c at e d tr ai ni n g ess e nti al i n m u c h of 
t h e m o d er n milit ar y. ( htt ps:// w w w 2. e d. g o v/ p u bs/ N at At Ris k/ris k. ht ml) 
 I n t h e 3 0 y e ars si n c e t his s c at hi n g i n di ct m e nt, m ost s c h o ols h a v e t a k e n dr asti c 
st e ps t o m e et t h e r e p ort’s c h all e n g e t o a d o pt m or e ri g or o us a n d m e as ur a bl e st a n d ar ds f or 
l e ar ni n g (N ati o n al E d u c ati o n Ass o ci ati o n , 2 0 1 5).  All st at es h a v e a d o pt e d a c a d e mi c 
st a n d ar ds, a n d f ort y-fi v e st at es i n cl u di n g t h e Distri ct of C ol u m bi a, f o ur t errit ori es, a n d 
t h e D e p art m e nt of D ef e n s e E d u c ati o n A g e n c y h a v e all e m br a c e d t h e C o m m o n Cor e St at e 
St a n d ar ds t o e ns ur e t h at st u d e nts h a v e t h e n e c ess ar y  k n o wl e d g e a n d s kills f or s u c c ess i n 
c oll e g e a n d c ar e ers (N ati o n al E d u c ati o n Ass o ci ati o n , 2 0 1 5).  
 O v er all, h o w e v er, d es pit e t h e i niti al f er v or ar o u n d  A  N ati o n  at  Ris k,  t h e r e p ort di d 
n o t l e a d t o m a n y f ar-r e a c hi n g c h a n g es (N ati o n al E d u c ati o n Ass o ci ati o n . 2 0 1 5).  M a n y of 
t h e pr o bl e ms i d e ntifi e d i n 1 9 8 3 r e m ai n u n a d dr ess e d, a n d st a g n a nt st u d e nt a c hi e v e m e nt 
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c o nti n u es t o c h all e n g e e d u c at ors a n d a d mi nistr at ors (N ati o n al E d u c ati o n As s o ci ati o n , 
2 0 1 5).  
 
N o C hil d L eft B e hi n d , 2 0 0 1  
T h e pri n ci pl es of N o C hil d L eft B e hi n d d at e b a c k t o Br o w n v. B o ar d of 
E d u c ati o n , w h e n t h e U. S. S u pr e m e C o urt o utl a w e d r a ci al s e gr e g ati o n i n p u bli c s c h o ols 
a n d d et er mi n e d t h at t h e “ s e p ar at e b ut e q u al d o ctri n e ” w as u n c o nstit u ti o n al (U. S. 
D e p art m e nt of E d u c ati o n , 2 0 0 7).  T h e N o C hil d L eft B e hi n d A ct ( N C L B), w hi c h p ass e d 
C o n gr ess wit h o v er w h el mi n g bi p artis a n s u p p ort i n 2 0 0 1 a n d w as  si g n e d i nt o l a w  b y 
Pr esi d e nt G e or g e W. B us h o n J a n u ar y  8, 2 0 0 2, is t h e n a m e f or t h e m ost r e c e nt u p d at e t o 
t h e El e m e nt ar y a n d S e c o n d ar y E d u c ati o n A ct of 1 9 6 5 (Kl ei n, 2 0 1 8).   
 T h e m aj or f o c us of N o C hil d L eft B e hi n d is t o cl o s e st u d e nt a c hi e v e m e nt g a ps b y 
pr o vi di n g all c hil dr e n wit h a f air, e q u al, a n d si g nifi c a nt o p p ort u nit y t o o bt ai n a hi g h -
q u alit y e d u c ati o n ( Offi c e of S u p eri nt e n d e nt of P u bli c I nstr u cti o n, 2 0 1 1).  A c c or di n g t o t h e 
Offi c e of S u p eri nt e n d e nt of P u bli c I nstr u cti o n, T h e U. S. D e p art m e nt of E d u c ati o n 
e m p h asi z e d  f o ur pill ars wit hi n t h e bill:  
•  A c c o u nt a bi lit y: E ns ur e s t h os e st u d e nts w h o ar e di s a d v a nt a g e d, a c hi e v e 
a c a d e mi c pr ofi ci e n c y.  
•  Fl e xi bilit y : All o ws s c h o ol distri cts fl e xi bilit y i n h o w t h e y us e f e d er al 
e d u c ati o n f u n ds t o i m pr o v e st u d e nt a c hi e v e m e nt.  
•  R es e a r c h -b as e d e d u c ati o n : E m p h asi z es e d u c ati o n al pr o gr a ms a n d pr a cti c es 
t h at h a v e b e e n pr o v e n eff e cti v e t hr o u g h s ci e ntifi c r es e ar c h.  
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•  P a r e nt o pti o n s : I n cr e as e s t h e c h oi c es a v ail a bl e t o t h e p ar e nts of st u d e nts 
att e n di n g Titl e I s c h o ols.   
U n d er t h e N C L B l a w, st at es m ust t est st u d e nts i n r e a di n g a n d m at h i n gr a d e s 3 
t hr o u g h 8 a n d o n c e i n hi g h s c h o ol (Kl ei n, 2 0 1 8) ; t h e y m ust als o r e p ort t h e r es ults, f or 
b ot h t h e st u d e nt p o p ul ati o n as a w h ol e a n d f or p arti c ul ar “s u b gr o u ps ” of st u d e nts, 
i n cl u din g E n glis h -l e ar n er s a n d st u d e nts i n s p e ci al e d u c ati o n, r a ci al mi n oriti es, a n d 
c hil dr e n fr o m l o w -i n c o m e f a mili es (Kl ei n, 2 0 1 8).  
N C L B r e q uir es e a c h st at e t o est a blis h  st at e a c a d e mi c st a n d ar ds  a n d a  st at e t esti n g 
s yst e m  t h at m e et f e d er al r e q uir e m e nts. T his a c c o u nt a bilit y r e q uir e m e nt is c all e d   
A d e q u at e Y e arl y Pr o gr es s ( A Y P) ( Offi c e of S u p eri nt e n d e nt of P u bli c I nstr u cti o n, 2 0 1 1).  
St at es w er e r e q uir e d t o bri n g all st u d e nts t o t h e “ pr ofi ci e nt l e v el ” o n st at e t ests b y 
t h e 2 0 1 3-1 4 s c h o ol y e ar, alt h o u g h e a c h st at e g ot t o d e ci d e, i n di vi d u all y, j ust w h at 
“ pr ofi ci e n c y ” s h o ul d l o o k li k e, a n d w hi c h t ests t o us e (Kl ei n, 2 0 1 8). I n e arl y 2 0 1 5, t h e 
d e a dli n e h a d p ass e d, b ut n o st at es h a d g ott e n all 1 0 0 p er c e nt of its st u d e nts o v er t h e 
pr ofi ci e n c y b ar (Kl ei n, 2 0 1 8).  
 
Ri si n g A b o v e t h e G at h e ri n g St o r m , 2 0 0 7  
 A c c or di n g t o t h e N ati o n al A c a d e m y of S ci e n c es, N ati o n al A c a d e m y of 
E n gi n e eri n g, I nstit ut e of M e di ci n e ( 2 0 07 ), cor p or at e, g o v er n m e nt, a n d n ati o n al s ci e ntifi c 
a n d t e c h ni c al l e a d ers h a v e e x pr ess e d c o n c er n t h at pr ess ur es o n t h e s ci e n c e a n d 
t e c h n ol o g y e nt er pris e c o ul d s eri o usl y er o d e t h e p ast s u c c ess of t h e Unit e d S t at es a n d 
c o ul d j e o p ar di z e f ut ur e U .S . pr os p erit y . R es e ar c h i n di c at es t h at i n 2 0 0 5 p arti ci p a nts 
e x pr ess e d c o n c er n t h at a w e a k e ni n g of s ci e n c e a n d t e c h n ol o g y i n t h e U nit e d St at es w o ul d 
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i n e vit a bl y d e gr a d e its s o ci al a n d e c o n o mi c c o n diti o ns a n d i n p arti c ul ar er o d e t h e a bilit y 
of its citi z e ns t o c o m p et e f or hi g h -q u alit y j o bs ( N ati o n al A c a d e m y of S ci e n c es, N ati o n al 
A c a d e m y of E n gi n e eri n g, I nstit ut e of M e di ci n e, 2 0 0 7 ). A c c or di n g t o t h e s e n ati o n al 
A c a d e m i es, si n c e t h e I n d ustri al R e v ol uti o n, t h e gr o wt h of e c o n o mi es t hr o u g h o ut t h e 
w orl d h as b e e n dri v e n  l ar g el y b y t h e p urs uit of s ci e ntifi c u n d erst a n di n g, t h e a p pli c ati o n 
of e n gi n e eri n g s ol uti o ns, a n d c o nti n u al t e c h n ol o gi c al i n n o v ati o n .  T h e N ati o n al A c a d e m y 
of S ci e n c es st at e d  t h at m u c h of e v er y d a y lif e i n t h e U nit e d St at es a n d ot h er i n d ustri ali z e d 
n ati o ns , as e vi d e n c e d i n tr a ns p ort ati o n, c o m m u ni c ati o n, a gri c ult ur e, e d u c ati o n, h e alt h, 
d ef e ns e, a n d j o bs, is t h e pr o d u ct of i n v est m e nts i n r es e ar c h a n d i n t h e e d u c ati o n of 
s ci e ntists a n d e n gi n e ers . 
T h e s ci e n c e a n d t e c h n ol o g y r es e ar c h c o m m u nit y a n d t h e i n d ustri es  t h at r el y o n 
t h at r es e ar c h ar e criti c al t o t h e q u alit y of lif e i n t h e U nit e d St at es. O nl y b y c o nti n ui n g 
i n v est m e nt i n a d v a n ci n g t e c h n ol o g y— t hr o u g h t h e e d u c ati o n of o ur c hil dr e n, t h e 
d e v el o p m e nt of t h e s ci e n c e a n d e n gi n e eri n g w or kf or c e, a n d t h e pr o visi o n o f a n 
e n vir o n m e nt c o n d u ci v e t o t h e tr a nsf or m ati o n of r e s e ar c h r es ults i nt o pr a cti c al 
a p pli c ati o ns — c a n t h e f ull i n n o v ati v e c a p a cit y of t h e U nit e d St at es b e h ar n e ss e d a n d t h e 
f ull pr o mis e of a hi g h q u alit y of lif e r e ali z e d (N ati o n al A c a d e m y of S ci e n c es, N ati o n al 
A c a d e m y of E n gi n e eri n g, I nstit ut e of M e di ci n e, 2 0 0 7 ). T h es e a c a d e mi es st at e t h at th e 
d a n g er e xists t h at A m eri c a ns m a y n ot k n o w e n o u g h a b o ut s ci e n c e, t e c h n ol o g y, or 
m at h e m ati cs t o si g nifi c a ntl y c o ntri b ut e t o, or f ull y b e n efit fr o m, t h e k n o wl e d g e -b as e d 
so ci et y t h at is alr e a d y t a ki n g s h a p e ar o u n d us. T h e y als o s u g g est m ost of us d o n ot h a v e 
e n o u g h u n d erst a n di n g of t h e i m p ort a n c e of s ci e n c e, t e c h n ol o g y, or m at h e m ati cs s kills t o 
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e n c o ur a g e o ur c hil dr e n t o st u d y t h os e s u bj e cts — b ot h f or t h eir c ar e er o p p ort u niti es a n d 
f or t h eir g e n er al b e n efit. U nf ort u n at el y t h es e or g a ni z ati o ns als o st at e t h at ot h er n ati o ns 
h a v e l e ar n e d fr o m o ur hi st or y , h o w e v er, a n d t h e s e n ati o ns ar e b o osti n g t h eir i n v est m e nts 
i n s ci e n c e a n d e n gi n e eri n g e d u c ati o n b e c a us e d oi n g s o p a ys i m m e ns e e c o n o mi c a n d 
s o ci al di vi d e n ds.  
 
A N ati o n A c c o u nt a bl e , 2 0 0 8  
A N ati o n A c c o u nt a bl e c o m es t w e nt y -fi v e y e ars aft er A N ati o n at Ris k. If w e w er e 
“ at ris k ” i n 1 9 8 3, w e ar e at e v e n gr e a t er ris k n o w (U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  
T h e risi n g d e m a n ds of o ur gl o b al e c o n o m y, t o g et h er wit h d e m o gr a p hi c s hifts, r e q uir e t h at 
w e e d u c at e m or e st u d e nts t o hi g h er l e v els t h a n e v er b ef or e . Y et, o ur e d u c ati o n s yst e m is 
n ot k e e pi n g p a c e wit h t h es e  gr o wi n g d e m a n ds ( U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).   
 F ort u n at el y, t h a n ks t o t h e r e c e nt st a n d ar ds a n d a c c o u nt a bilit y m o v e m e nt a n d t h e 
N o C hil d L eft B e hi n d A ct , t h e U nit e d St at es is fi n all y t a ki n g a n h o n est, c o m pr e h e nsi v e 
l o o k at its s c h o ols ( U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  F or t h e first ti m e i n o ur 
c o u ntr y’ s hist or y, t h er e is r eli a bl e d at a t o e v al u at e st u d e nt p erf or m a n c e a n d a d dr ess 
w e a k n ess es i n o ur s c h o ol s ( U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  A N ati o n at Ris k 
a nti ci p at e d t h at o ur s e c o n d ar y s c h o oli n g d efi ci e n ci es c o ul d e v e nt u all y t hr e at e n t h e 
q u alit y of t h e e ntir e K – 1 2 s yst e m, a n d t his l e gisl ati o n h as g e n er at e d d at a t h at, 
u nf ort u n at el y, c o nfir m t his t hr e at . E x c ell e n c e c ost s. B ut i n t h e l o n g r u n , m e di o crit y c osts 
f ar m or e (U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  
 Si n c e A N ati o n at Ris k a n d t h e e ns ui n g st a n d ar ds a n d a c c o u nt a bilit y m o v e m e nt, 
s c h o ol pri n ci p als a n d s u p eri nt e n d e nts h a v e t a k e n o n t h e r ol e of i nstr u cti o n al l e a d ers as 
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w ell as m a n a g ers .  T h e y ar e n o w b ei n g r e cr uit e d i n m or e ri g or o us w a ys ( U. S. D e p art m e nt 
of E d u c ati o n , 2 0 0 8).  
W hil e w e ar e still a n ati o n at ris k, w e ar e als o n o w a n ati o n i n - f or m e d, a n ati o n 
a c c o u nt a bl e, a n d a n ati o n t h at r e c o g ni z es t h er e is m u c h w or k t o b e d o n e ( U. S. 
D e p art m e nt of E d u c ati o n , 2 0 0 8).   W hil e m a n y h a v e b e e n w or k i n g to e ns ur e t h at all 
st u d e nts f ulfil l t h eir a c a d e mi c p ot e nti al, w e ar e li k e m o u nt ai n cli m b ers w h o dis c o v er t h at 
t h e m o u nt ai n is m or e c h all e n gi n g t h a n w e r e ali z e d.  W e n o w k n o w t h e d a u nti n g s c o p e of 
t h e pr o bl e m—  a n d m ust e nlist e v er y o n e t o a d dr es s w e a k n es s es if w e ar e t o m a k e 
pr o gr ess u p t h e m o u nt ai n ( U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  
I nt er n ati o n al t ests s h o w t h at t h e U nit e d St at es is, at b est, r u n ni n g i n pl a c e, w hil e 
ot h er n ati o ns ar e p assi n g us b y .  M a n y c o u ntri es n o w m at c h or e x c e e d us, n ot o nl y i n t h e 
n u m b er of y e ars t h eir c hil dr e n att e n d s c h o ol b ut al s o i n h o w m u c h t h os e c hil dr e n l e ar n 
(U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).   T h e U nit e d St at es w as o n c e t h e w orl d l e a d er i n 
hi g h s c h o ol c o m pl eti o n, b ut a m o n g o ur 2 5 – 3 4 y e ar ol ds, it h as n o w sli p p e d t o 1 0t h pl a c e, 
f alli n g b e hi n d s u c h c o u ntri es as C a n a d a, S wit z erl a n d, a n d S o ut h K or e a (Or g a nis ati o n f or 
E c o n o mi c C o -o p er ati o n a n d D e v el o p m e nt , 2 0 0 7).   T h e s a m e is tr u e f or a c hi e v e m e nt. O n 
m ost i nt er n ati o n al t ests, t h e U nit e d St at es is st a n di n g still w hil e ot h ers ar e g ai ni n g gr o u n d 
(U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).   It is u nf ort u n at e t h at t h e U nit e d St at es is st a n di n g 
still b e c a us e A m eri c a ns s p e n d m or e m o n e y p er st u d e nt t h a n al m ost a n y ot h er c o u ntr y i n 
t h e w orl d (Or g a nis ati o n f or E c o n o mi c C o -o p er ati o n a n d D e v el o p m e nt, 2 0 0 7) . 
R es e ar c h i n di c at es o n a stri ctl y d o m esti c l e v el, o ur p erf or m a n c e at t h e hi g h s c h o ol 
l e v el is as al ar mi n g as it w as at t h e ti m e of A N ati o n at Ris k , if n ot w ors e (U. S. 
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D e p art m e nt of E d u c ati o n , 2 0 0 8).   Gr a d u ati o n r at es h a v e b e c o m e a pr o mi n e nt f e at ur e i n 
t h e l a n ds c a p e of hi g h s c h o ol r ef or m a n d wit hi n t h e l ar g er w orl d of e d u c ati o n al p oli c y, 
st u di es c o n d u ct e d o v er t h e p ast s e v er al y e ars h a v e r e p e at e dl y d e m o nstr at e d t h at f ar f e w er 
A m eri c a n st u d e nts ar e c o m pl eti n g hi g h s c h o ol wit h di pl o m as t h a n h a d pr e vi o usl y b e e n 
r e ali z e d (S w a ns o n, 2 0 0 8).  W h er e as t h e c o n v e nti o n al wis d o m h a d l o n g pl a c e d t h e 
gr a d u ati o n r at e ar o u n d 8 5 %,  a gr o wi n g c o ns e ns us h as e m er g e d t h at o nl y a b o ut s e v e n i n 
1 0 st u d e nts ar e a ct u all y s u c c essf ull y fi nis hi n g hi g h s c h o ol, u nf ort u n at el y gr a d u ati o n r at es 
ar e e v e n l o w er a m o n g c ert ai n st u d e nt p o p ul ati o ns, p arti c ul arl y r a ci al a n d et h ni c 
mi n oriti es a n d m al es ( S w a ns o n, 2 0 0 8).   
H alf of mi n orit y st u d e nts i n i n n er citi es d o n ot gr a d u at e fr o m hi g h s c h o ol o n ti m e, 
r es e ar c h i n di c at es t h at o n-ti m e gr a d u ati o n r at e f or bl a c k st u d e nts is o nl y 5 3 % , w hil e f or 










F i g ur e 3 . N ati o n al h i g h s c h o ol g r a d u ati o n rat es , 2 0 0 3-2 0 0 4.  
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 T h e r e p ort, A N ati o n A c c o u nt a bl e , s u g g est s t h at t his m e a ns t h at i n n er-cit y p ar e nts 
w a k e u p e v er y d a y k n o wi n g t h at t h er e is a b o ut a 5 0 -5 0 c h a n c e t h at t h eir c hil dr e n will n ot 
gr a d u at e o n ti m e ( U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  R es e ar c h i n di c at e s t h at i n 2 0 0 6, 
n e arl y 6 0 %  of hi g h s c h o ol dr o p o uts o v er t h e a g e of 2 5 w er e eit h er u n e m pl o y e d or n ot 
p arti ci p ati n g i n t h e w or kf or c e ( S n y d er, Dill o w, &  H off m a n , 2 0 0 8). A N ati o n 
A c c o u nt a bl e e x pr ess es wit hi n t h e n e xt d e c a d e m a n y st at es will s e e a n e w m aj orit y 
c o m p os e d of st u d e nts fr o m s o m e of t h e v er y gr o u ps t h at w e h a v e hist ori c all y f ail e d t o 
e d u c at e a d e q u at el y ( U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).    
P ersist e nt a c hi e v e m e nt g a ps a m o n gst bl a c k st u d e nts a n d w hit e st u d e nts h a v e o nl y 
b e e n f ai ntl y r e d u c e d i n t h e l ast t w o d e c a d es, t h o u g h i n r e c e nt y e ars w e h a v e s e e n 
pr o gr ess ( U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  A s a r es ult, bl a c k st u d e nts ar e, o n 
a v er a g e, a p pr o xi m at el y t w o t o t hr e e y e ars b e hi n d w hit e st u d e nts i n b ot h r e a di n g a n d m at h 
(U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  A N ati o n A c c o u nt a bl e f urt h er st at e s t h at o nl y 
1 4 %  of bl a c k f o urt h gr a d ers ar e pr ofi ci e nt r e a d ers, as m e as ur e d b y th e N ati o n al 
Ass ess m e nt of E d u c ati o n al Pr o gr ess ( N A E P ) (U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  
A c c or di n g t o A  N ati o n A c c o u nt a bl e , t h e st a n d ar ds a n d a c c o u nt a bilit y m o ve m e nt 
h as r es ult e d i n n e w tr a ns p ar e n c y i n st u d e nt a c hi e v e m e nt — b y gr a d e, s u b gr o u p, a n d 
s u bj e ct, a n d b y s c h o ol, di stri ct, a n d st at e, alt h o u g h w e ar e fi n all y c a p a bl e of d es cri bi n g 
o ur pr o bl e ms, t h e f ull s ol uti o ns t o s o m e of t h e m h a v e n ot y et b e e n f o u n d ( U. S. 
D e p art m e nt of E d u c ati o n , 2 0 0 8).  W h er e s ol uti o ns h a v e b e e n f o u n d, t h e y h a v e n ot b e e n 
p ut f ull y i n pl a c e b e c a us e n ot e v er y o n e is willi n g t o a c c e pt a n d m a k e t h e c h a n g es t h at ar e 
n e c ess ar y ( U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  
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R es e ar c h i n di c at es q u alit y t e a c h e rs ar e o n e of t h e m ost cr u ci al c o m p o n e nts f or 
i m pr o vi n g e d u c ati o n, d e m o nstr ati n g t h at t e a c h ers n e ar t h e t o p of t h e q u alit y distri b uti o n 
c a n g et a n e ntir e y e ar’s w ort h of a d diti o n al l e ar ni n g o ut of t h eir st u d e nts c o m p ar e d wit h 
t h os e n e ar t h e b ott o m (H a n us h e k &  Ri v ki n , 2 0 0 4). S p e cifi c all y, a g o o d t e a c h er will g et a 
g ai n of 1. 5 gr a d e l e v el e q ui v al e nts w hil e a b a d t e a c h er will g et 0. 5 f or a si n gl e a c a d e mi c 
s c h o ol y e ar (H a n us h e k &  Ri v ki n , 2 0 0 4).  
  T e a c h ers ar e m or e eff e cti v e w h e n t h e y h a v e d e m o nstr at e d m ast er y of t h e s u bj e cts 
t h at t h e y t e a c h a n d eff e cti v e t e a c h ers d es er v e t o b e c o m p e ns at e d f or e x c ell e nt r es ults i n 
t h eir cl assr o o ms (U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8). U nf ort u n at el y, w e c urr e ntl y  d o 
n ot k n o w as m u c h as w e s h o ul d  o n h o w t o d e v el o p t h es e gr e at t e a c h ers or t h e b est w a y t o 
all o c at e o ur t e a c hi n g r es o ur c es t o d o t h e m ost g o o d a n d t e a c hi n g m at eri al s t h at ar e 
d e m o nstr a bl y eff e cti v e ar e still r ar e ( U. S. D e p art m e nt of E d u c ati o n , 2 0 0 8).  E d u c ati o n 
m a k es i n di vi d u als a n d s o ci et y b ett er off. T w e nt y -fi v e y e ars aft er A N ati o n at Ris k a n d w e 
h a v e m a d e pr o gr ess b ut w e k n o w w e f a c e gr e at er c h all e n g es a n d as a n ati o n w e m ust 
p us h h ar d er t o m a k e s ur e t h at all c hil dr e n ar e s u c c essf ul ( U. S. D e p art m e nt of E d u c ati o n , 
2 0 0 8). Mi cr os oft f o u n d er Bill G at es st at e d, “ Y o u n e e d t o u n d erst a n d t hi n gs i n or d er t o 
i n v e nt b e y o n d t h e m ” (Fri e d m a n , 2 0 0 7 , p. 3 6 5 ).  
 
R a c e t o t h e T o p , 2 0 0 9  
 T h e $ 4. 3 5 billi o n R a c e t o t h e T o p F u n d is t h e l ar g est -e v er f e d er al c o m p etiti v e 
i n v est m e nt i n s c h o ol r ef or m ( U. S. D e p art m e nt of E d u c ati o n, 2 0 1 1). A c c or di n g t o t h e 
U. S. D e p art m e nt of E d u c ati o n, t h e R a c e t o t h e T o p F u n d  will r e w ar d st at es f or p ast 
a c c o m plis h m e nts, cr e at e i n c e nti v es f or f ut ur e i m pr o v e m e nts, a n d c h all e n g e st at es t o 
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cr e at e c o m pr e h e nsi v e str at e gi es f or a d dr essi n g t h e f o ur c e ntr al ar e as of r ef or m t h at will 
dri v e s c h o ol i m pr o v e m e nt:  
•  A d o pti n g i nt er n ati o n all y b e n c h m ar k e d st a n d ar ds a n d ass ess m e nts t h at pr e p ar e 
st u d e nts f or s u c c ess i n c oll e g e a n d t h e w or k pl a c e;  
•  R e cr uiti n g, d e v el o pi n g, r et ai ni n g, a n d r e w ar di n g eff e cti v e t e a c h ers a n d 
pri n ci p als, es p e ci all y w h er e t h e y ar e n e e d e d m ost;  
•  B uil di n g d at a s yst e ms t h at m e as ur e st u d e nt s u c c e ss a n d i nf or m t e a c h ers a n d 
pri n ci p als a b o ut h o w t h e y c a n i m pr o v e i nstr u cti o n; a n d  
•  T ur ni n g ar o u n d o ur l o w e st -a c hi e vi n g s c h o ols . (p ar a. 1 ) 
 A w ar ds i n R a c e t o t h e T o p will g o t o st at es t h at ar e l e a di n g t h e w a y wit h 
a m biti o us y et a c hi e v a bl e pl a ns f or i m pl e m e nti n g c o h er e nt, c o m p elli n g, a n d 
c o m pr e h e nsi v e e d u c ati o n r ef or m i n t h es e f o ur . T h es e st at es will h el p bl a z e t h e tr ail f or 
eff e cti v e r ef or ms a n d pr o vi d e e x a m pl es of t h e m f or st at es a n d l o c al s c h o ol distri cts 
t hr o u g h o ut t h e c o u ntr y ( U. S. D e p art m e nt of E d u c ati o n, 2 0 1 1).  
 A c c or di n g t o Dr a g os et, T h o m as, H err m a n n, D e k e, J a m es -B ur d u m y, Gr a c z e ws ki  
et al.  ( 2 0 1 6), it is n ot cl e ar w h et h er R a c e t o t h e T o p F u n d  gr a nts i nfl u e n c e d t h e p oli ci es 
a n d pr a cti c es us e d b y st at es or w h et h er t h e y i m pr o v e d st u d e nt o ut c o m es .  A c c or di n g t o 
E d u c ati o n W e e k , t h e R a c e t o t h e t o p R e p ort m e a n s n ot hi n g a n d c o n gr ess h as alr e a d y 
g ott e n ri d of t h e pr o gr a m a n d m a d e it virt u all y i m p ossi bl e f or a n y f ut ur e s e cr et ar y of 
e d u c ati o n t o r es urr e ct it ( Kl ei n, 2 0 1 6).  
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E v e r y St u d e nt S u c c e e d s A ct ( E S S A ), 2 0 1 5  
 T h e E v er y St u d e nt S u c c e e ds A ct ( E S S A) w as si g n e d b y Pr esi d e nt O b a m a o n 
D e c e m b er 1 0, 2 0 1 5 ( U. S. D e p art m e nt of E d u c ati o n , 2 0 1 9). E S S A r e pr es e nts g o o d n e ws 
f or o ur n ati o n’s s c h o ol a n d r e a ut h ori z es t h e El e m e nt ar y a n d S e c o n d ar y E d u c ati o n A ct 
( E S E A), t h e n ati o n’s n ati o n al e d u c ati o n l a w a n d l o n gst a n di n g c o m mit m e nt t o e q u al 
o p p ort u nit y f or al l st u d e nts e ns uri n g s u c c ess f or st u d e nts a n d s c h o ols. A c c or di n g t o t h e 
U. S. D e p art m e nt of E d u c ati o n  ( 2 0 1 9), E S S A:  
•  A d v a n c es e q uit y b y u p h ol di n g criti c al pr ot e cti o ns f or A m eri c a's dis a d v a nt a g e d 
a n d hi g h -n e e d st u d e nts.  
•  R e q uir es — f or t h e first ti m e— t h at all st u d e nts i n A m eri c a b e t a u g ht t o hi g h 
a c a d e mi c st a n d ar ds t h at will pr e p ar e t h e m t o s u c c e e d i n c oll e g e a n d c ar e er s.  
•  E ns ur es t h at vit al i nf or m ati o n is pr o vi d e d t o e d u c at ors, f a mili es, st u d e nts, a n d 
c o m m u niti es t hr o u g h a n n u al st at e wi d e ass ess m e nt s t h at m e as ur e st u d e nts' 
pr o gr ess t o w ar d t h os e hi g h st a n d ar ds.  
•  H el ps t o s u p p ort a n d gr o w l o c al i n n o v ati o ns — i n cl u di n g e vi d e n c e-b as e d a n d 
pl a c e -b as e d i nt er v e nti o ns d e v el o p e d b y l o c al l e a d ers a n d e d u c at ors — c o nsist e nt 
wit h o ur  I n v esti n g i n I n n o v ati o n a n d  Pr o mis e N ei g h b or h o o ds  
•  S ust ai ns a n d e x p a n ds t his a d mi nistr ati o n's hist ori c i n v est m e nts i n i n cr e asi n g 
a c c ess t o hi g h -q u alit y  pr es c h o ol . 
•  M ai nt ai ns a n e x p e ct ati o n t h at t h er e will b e a c c o u nt a bilit y a n d a cti o n t o eff e ct 
p ositi v e c h a n g e i n o ur l o w est -p erf or mi n g s c h o ols, w h er e gr o u ps of st u d e nt s ar e 
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n ot m a ki n g pr o gr ess, a n d w h er e gr a d u ati o n r at es ar e l o w o v er e xt e n d e d p eri o ds 
of ti m e.   ( p ar a. 8 ) 
 T h e m ai n p ur p os e of E S S A is t o m a k e s ur e p u bli c s c h o ols pr o vi d e a q u alit y 
e d u c ati o n f or all st u d e nts , E S S A all o w st at es t o d et er mi n e h o w sc h o ols a c c o u nt f or 
st u d e nt a c hi e v e m e nt ( L e e , n. d.). A c c or di n g t o L e e, t his i n cl u d es t h e a c hi e v e m e nt of 
dis a d v a nt a g e d st u d e nts w h o m f all i nt o f o ur k e y gr o u ps:  
•  St u d e nt s i n p o v ert y  
•  Mi n oriti es  
•  St u d e nt s w h o r e c ei v e s p e ci al e d u c ati o n    
•  T h os e wit h li mit e d E n glis h  l a n g u a g e s kills 
U n d er E S S A, e a c h st at e  g et t o d e ci d e t h e e d u c ati o n pl a ns f or t h eir s c h o ols wit hi n a 
fr a m e w or k pr o vi d e d b y t h e f e d er al g o v er n m e nt a n d t h e l a w als o off ers p ar e nts a c h a n c e 
t o w ei g h i n o n t h es e pl a n s ( L e e, n. d.). A c c or di n g t o L e e t h e pl a n m ust i n cl u d e a 
d es cri pti o n of t h e f oll o wi n g:  
•  A c a d e mi c st a n d ar ds  
•  A n n u al t esti n g  
•  S c h o ol a c c o u nt a bilit y  
•  G o al s f or a c a d e mi c a c hi e v e m e nt  
•  Pl a ns f or s u p p orti n g a n d i m pr o vi n g str u g gli n g s c h o ols  
•  St at e a n d l o c al r e p ort c ar ds  
E S S A als o pr o vi d es f u n di n g f or lit er a c y pr o gr a ms a n d ot h er gr a nts t h at c a n h el p st u d e nts 
s u c c e e d a n d it e n c o ur a g e s i n n o v ati o n i n h o w s c h o ols t e a c h st u d e nts  ( L e e, n. d.). 
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S T E M T e a c h e r S h o rt a g e  
A c c or di n g t o t h e B usi n es s -Hi g h er E d u c ati o n F or u m ( 2 0 0 6), A m eri c a’s l e a d ers ar e 
i n cr e asi n gl y c o n c er n e d a b out U. S. c o m p etiti v e n ess i n a r a pi dl y gl o b ali zi n g w orl d. 
Pr esi d e nt B us h i ntr o d u c e d t h e A m eri c a n C o m p eti v e n ess I niti ati v e ( A CI) d uri n g t h e 2 0 0 6 
St at e of t h e U ni o n A d dr e ss I n l ar g e p art, t h e A CI pr o m ot es p oli c y t h at b olst ers st u d e nt 
a c hi e v e m e nt i n t h e ar e as o f S T E M ( B usi n ess-Hi g h er E d u c ati o n F or u m, 2 0 0 6).  
Alt h o u g h t h e U nit e d S t at es h a s r us h e d t o str e n gt h e n S T E M e d u c ati o n at all l e v els, 
t h e Unit e d S t at es h a s n ot d o n e e n o u g h t o a d dr ess t h e m ost f u n d a m e nt al o bst a cl e, t h e 
s h ort a g e of S T E M t e a c h ers i n p u bli c s c h o ol s ( H u m p hr e y & L u n a, 2 0 1 9). A m eri c a ’s 
c oll e g es a n d u ni v ersiti es h a v e f all e n s h ort f or d e c a d es i n pr o vi di n g K -1 2 s c h o ols wit h 
t e a c h ers, p arti c ul arl y s e c o n d ar y s c h o ol t e a c h ers, i n t h e hi g h-n e e d S T E M fi el ds of 
p h ysi cs, c h e mistr y, m at h, a n d c o m p ut er s ci e n c e ( M ar d er, Plis c h, & Br o w n, 2 0 1 9). T h es e 
s h ort a g es c o nti n u e t o h a v e a n i m p a ct o n t h e q u alit y of S T E M e d u c ati o n wit h t h e ri p pl e 
eff e ct of dis c o ur a gi n g y o u n g st u d e nts fr o m p urs ui n g c ar e ers i n s ci e n c e, t e c h n ol o g y, 
e n gi n e eri n g, a n d m at h ( M ar d er et al.,  2 0 1 9).  
 T e a c h er s h ort a g e aff e cts cl assr o o ms i n all a c a d e mi c dis ci pli n es, m ost si g nifi c a ntl y 
i n t h e S T E M fi el ds, it h as ris e n t o n ati o n al i m p ort a n c e wit h t h e c urr e nt a d mi nistr ati o n, 
i d e ntif yi n g S T E M t e a c h er s h ort a g e as t h e m ost si g nifi c a nt i m p e di m e nt t o its pl a n t o gr o w 
A m eri c a n e x c ell e n c e i n t h e fi el ds of S T E M ( H u m p hr e y & L u n a, 2 0 1 9). A c c or di n g t o 
r es e ar c h, m or e t h a n h alf of t h e s c h o ol distri cts i n t h e U. S. r e p ort t h at t h e y str u g gl e t o 
r e cr uit a n d r et ai n q u alifi e d S T E M t e a c h ers ( H u m p hr e y & L u n a, 2 0 1 9).  
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R es e ar c h st at es, at t h e l o c al a n d n ati o n al l e v els, S T E M t e a c h er s h ort a g e is li k el y 
gr e at er t h a n w e r e ali z e, d o c u m e nt e d s h ort a g es o nl y r efl e ct v a c a nt p ositi o ns f or c o urs es 
t h at ar e off er e d ( H u m p hr e y & L u n a, 2 0 1 9). H o w e v er, if a s c h o ol k n o w t h at it will 
str u g gl e y e ar a ft er y e ar t o fill a S T E M t e a c h er p o siti o n, t h at s c h o ol m a y n ot e v e n off er 
t h at c o urs e, b e c a us e of t his t h e t e a c h er c o ntri b uti o n  d e cli n e i n t h e q u alit y of S T E M 
e d u c ati o n, a n d off er e d S T E M c o urs es a n d S T E M l e ar ni n g o p p ort u niti es all ott e d t o 
st u d e nts  ar e n arr o w e d  ( H u m p hr e y & L u n a, 2 0 1 9). I n n o v ati o n i n t h e S T E M fi el ds is s o 
i m p ort a nt t o t h e n ati o n al i nt er est t h at, f or d e c a d es, it h as b e e n a m aj or pri orit y f or 
pr esi d e nti al a d mi nistr ati o ns, st at e g o v er n m e nts, b u si n ess a n d i n d ustr y l e a d ers, a n d t h e 
e d u c ati o n c o m m u nit y ( H u m p hr e y & L u n a, 2 0 1 9).  
 
D e c r e asi n g S T E M T e a c h e r S h o rt a g e  
 
As e arl y S T E M l e ar ni n g b e c o m es vit al t o st u d e nts'  o bt ai ni n g  l at er a c a d e mi c 
s u c c ess, p oli ci es m ust s hift t o bri n g i n m or e S T E M e d u c at ors ( As ci o n e, 2 0 1 7). R es e ar c h 
s u g g ests t h er e is n o t e c h n ol o g y t h at c a n r e pl a c e hi g h -q u alit y S T E M t e a c h er s ; t h e q u esti o n 
i s w h at h a p p e ns w h e n hi g h-q u alit y S T E M t e a c h er s b e c o m es h ar d t o fi n d (As ci o n e, 
2 0 1 7) ?  St u d e nts of t o d a y ar e i n dir e n e e d of S T E M l e ar ni n g o p p ort u niti es i nsi d e t h e 
cl assr o o m as w ell as o utsi d e t h e cl assr o o m, u nf ort u n at el y st u d e nts ar e r estri ct e d b e c a us e 
of t h e l a c k of t e a c h er r e cr uit m e nt a n d tr ai ni n g (As ci o n e, 2 0 1 7).  
 O n e of Pr esi d e nt O b a m a’ s t o p e d u c ati o n pri oriti es i n v ol v e d b uil di n g a pi p eli n e of 
1 0 0, 0 0 0 hi g hl y -q u alifi e d a n d hi g hl y -tr ai n e d S T E M e d u c at ors t o i nstill S T E M l e ar ni n g 
wit h ri g or a n d e n g a g e m e nt, w hi c h l e d t o t h e 1 0 0 Ki n 1 0  m o v e m e nt, w hi c h ai ms t o pr o d u c e  
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1 0 0, 0 0 0 S T E M t e a c h ers b y 2 0 2 1 (As ci o n e, 2 0 1 7). T h e 1 0 0 Ki n 1 0 m o v e m e nt’s g o al is t o 
att a c k c h all e n g es ar o u n d hi g h -q u alit y S T E M t e a c h ers (As ci o n e, 2 0 1 7).  
 A c c or di n g t o th e J o a n G a n z C o o n e y C e nt er ( cit e d i n M c Cl ur e, G u er ns e y,  
Cl e m e nts, B al es, Ni c h ols, K e n d all -T a yl or  et al. , 2 0 1 7), t h er e ar e  fi v e s u p p ort 
str at e gi es  ar o u n d e arl y S T E M l e ar ni n g as it p ert ai ns t o t e a c h ers, st u d e nts, a n d p ar e nts:  
1.  B ot h p ar e nts a n d t e a c h er s a p p e ar t o b e e nt h usi asti c a n d c a p a bl e of s u p p orti n g 
e arl y S T E M l e ar ni n g; h o w e v er, t h e y r e q uir e a d diti o n al k n o wl e d g e a n d 
s u p p ort t o d o s o eff e cti v el y.  
2.  T e a c h ers i n e arl y c hil d h o o d e n vir o n m e nts n e e d m or e r o b ust tr ai ni n g a n d 
pr of essi o n al d e v el o p m e nt t o eff e cti v el y e n g a g e y o u n g c hil dr e n i n 
d e v el o p m e nt all y a p pr o pri at e S T E M l e ar ni n g.  
3.  P ar e nts a n d t e c h n ol o g y h el p c o n n e ct s c h o ol, h o m e, a n d ot h er l e ar ni n g 
e n vir o n m e nts li k e li br ari es a n d m us e u ms t o s u p p ort e arl y S T E M l e ar ni n g.  
4.  R es e ar c h a n d p u bli c p oli ci es pl a y a criti c al r ol e i n t h e pr es e n c e a n d q u alit y of 
S T E M l e ar ni n g i n y o u n g c hil dr e n’s li v es, a n d b ot h b e n efit fr o m s ust ai n e d 
di al o g u e  wit h o n e a n ot h er a n d wit h t e a c h ers i n t h e cl assr o o m.  
5.  A n e m piri c all y -t est e d, str at e gi c c o m m u ni c ati o ns eff ort is n e e d e d t o c o n v e y a n 
a c c ur at e u n d erst a n di n g of d e v el o p m e nt al s ci e n c e t o t h e p u bli c, l e a di n g t o 
s u p p ort f or m e a ni n gf ul p oli c y c h a n g e ar o u n d e arl y S T E M l e ar ni n g.  
 
Eff e cti v e P r of essi o n al D e v el o p m e nt  
 A c c or di n g t o D arli n g -H a m m o n d, H yl er, a n d  G ar d n er ( 2 0 1 7) , eff e cti v e 
pr of essi o n al d e v el o p m e nt i n c or p or at es m ost, if n ot all, of t h e f oll o wi n g el e m e nts:  
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•  I s c o nt e nt f o c u s e d : Pr of essi o n al d e v el o p m e nt ( P D ) t h at f o c us es o n t e a c hi n g 
str at e gi es ass o ci at e d wit h s p e cifi c c urri c ul u m c o nt e nt s u p p orts t e a c h er l e ar ni n g 
wit hi n t e a c h ers’ cl assr o o m c o nt e xts. T his el e m e nt i n cl u d es a n i nt e nti o n al f o c us 
o n dis ci pli n e -s p e cifi c c urri c ul u m d e v el o p m e nt a n d p e d a g o gi es i n ar e as  s u c h 
as  m at h e m ati cs, s ci e n c e, or lit er a c y . 
•  I n c o r p o r at es a cti v e l e a r ni n g : A cti v e l e ar ni n g e n g a g es t e a c h ers dir e ctl y i n 
d esi g ni n g a n d tr yi n g o ut t e a c hi n g str at e gi es, pr o vi di n g t h e m a n o p p ort u nit y t o 
e n g a g e i n t h e s a m e st yl e of l e ar ni n g t h e y ar e d esi g ni n g f o r t h eir st u d e nts. S u c h 
P D us es a ut h e nti c artif a cts, i nt er a cti v e a cti viti es, a n d ot h er str at e gi es t o pr o vi d e 
d e e pl y e m b e d d e d, hi g hl y c o nt e xt u ali z e d pr of essi o n al l e ar ni n g. T his a p pr o a c h 
m o v es a w a y fr o m tr a diti o n al l e ar ni n g m o d els a n d e n vir o n m e nts t h at ar e l e ct ur e 
b as e d a n d h a v e n o dir e ct c o n n e cti o n t o t e a c h ers’ cl assr o o ms a n d st u d e nts .  
•  S u p p o rts c oll a b o r ati o n : Hi g h-q u alit y P D cr e at es s p a c e f or t e a c h ers t o s h ar e 
i d e as a n d c oll a b or at e i n t h eir l e ar ni n g, oft e n i n j o b-e m b e d d e d c o nt e xts. B y 
w or ki n g c oll a b or ati v el y , t e a c h ers c a n cr e at e c o m m u niti es t h at p ositi v el y 
c h a n g e t h e c ult ur e a n d i n str u cti o n of t h eir e ntir e gr a d e l e v el, d e p art m e nt, 
s c h o ol a n d/ or distri ct . 
•  Us es m o d el s of eff e cti v e p r a cti c e :  C urri c ul ar m o d els a n d m o d eli n g of 
i nstr u cti o n pr o vi d e t e a c h ers wit h a cl e ar visi o n of w h at b est pr a cti c es l o o k li k e. 
T e a c h ers m a y vi e w m o d els t h at i n cl u d e l ess o n pl a ns, u nit pl a ns, s a m pl e st u d e nt 
w or k, o bs er v ati o ns of p e er t e a c h ers, a n d vi d e o or writt e n c as es of t e a c hi n g .  
3 8  
 
 
•  P r o vi d es c o a c hi n g a n d e x p e rt s u p p o rt : C o a c hi n g a n d ex p ert s u p p ort i n v ol v e 
t h e s h ari n g of e x p ertis e a b o ut c o nt e nt a n d e vi d e n c e-b as e d pr a cti c es, f o c us e d 
dir e ctl y o n t e a c h ers’ i n di vi d u al n e e ds . 
•  Off e rs f e e d b a c k a n d r efl e cti o n : Hi g h-q u alit y pr of essi o n al l e ar ni n g fr e q u e ntl y 
pr o vi d es b uilt -i n ti m e f or t e a c h ers t o t hi n k a b o ut, r e c ei v e i n p ut o n, a n d m a k e 
c h a n g es t o t h eir pr a cti c e b y f a cilit ati n g r efl e cti o n a n d s oli citi n g f e e d b a c k. 
F e e d b a c k a n d r efl e cti o n b ot h h el p t e a c h ers t o t h o u g htf ull y m o v e t o w ar d t h e 
e x p ert visi o ns of pr a cti c e . 
•  I s of s u st ai n e d d u r ati o n : Eff e cti v e P D pr o vi d es t e a c h ers wit h a d e q u at e ti m e 
t o l e ar n, pr a cti c e, i m pl e m e nt, a n d r efl e ct u p o n n e w str at e gi es t h at f a cilit at e 
c h a n g es i n t h eir pr a cti c e . ( p ar a. 4 ) 
 
I m pl e m e nt ati o n of a S T E M P r o g r a m  
I m pl e m e nti n g a n e w S T E M pr o gr a m t h at i nt e gr at es a v ari et y of s u bj e cts a n d 
i n n o v ati v e t e a c hi n g str at e gi es is a h u g e t as k. T h e m ost eff e cti v e a n d s ust ai n e d S T E M 
pr o gr a ms b e gi n wit h q u alit y l e a d ers hi p  a n d t h at l e a d ers hi p b e gi ns wit h  a s u p p orti v e 
a d mi nistr at or ( S ci e n c e F o u n d ati o n Ari z o n a, 2 0 1 7 ). A s u p p orti v e a d mi nistr at or s ets t h e 
st a g e f or t h e e x citi n g f a c ets of t h e S T E M P r o gr a m D e v el o p m e nt M o d el w hi c h b e gi ns 
wit h i d e ntif yi n g a S T E M p hil os o p h y, i n cl u di n g t h e missi o n a n d visi o n t h at will d efi n e 
a n d dri v e pr o gr a m mi n g t hr o u g h o ut its d e v el o p m e nt ( S ci e n c e F o u n d ati o n Ari z o n a,  2 0 1 7 ).  
   Str at e gi c pl a n ni n g a n d s h ar e d d e cisi o n -m a ki n g assist S T E M s c h o ol l e a d ers wit h 
cr e ati n g a n e x citi n g a n d ri g or o us pr o gr a m t h at m e ets t h e n e e ds of t h e st u d e nts, p ar e nts 
a n d c o m m u nit y . T h e pr o p os e d S T E M Pr o gr a m D e v el o p m e nt M o d el  c a n pr o vi d e 
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assist a n c e wit h i m pl e m e nti n g S T E M pr o gr a m mi n g ; t h e b est pr o gr a ms ar e t h e 
c o m bi n ati o n of s e p ar at e t o pi cs “ i nt e gr at e d ” i nt o o n e li k e t h e Pr o p os e d S T E M Pr o gr a m 
D e v el o p m e nt M o d el ( S ci e n c e F o u n d ati o n Ari z o n a, 2 0 1 7 ). Fi g ur e 4  r e pr es e nts t h e 
pr o p os e d S T E M Pr o gr a m D e v el o p m e nt M o d el.  
 
                      









Fi g ur e 4 . P r o p os e d S T E M p r o gr a m d e v el o p m e nt m o d el . 
 
A d mi nist r at o rs I m pl e m e nti n g S T E M T e a c h e r L e a d e rs hi p  
 R es e ar c h st at es a w ell t h o u g h t-o ut a n d t ar g et e d i m pl e m e nt ati o n str at e g y i s 
i m p er ati v e f or c arr yi n g o ut a S T E M t e a c h er l e a d er s hi p pl a n (Tr a p h a g e n &  Tr aill , 2 0 1 5 ). 
T h e a ut h ors  s u g g est t h at a d mi nistr at ors c o nsi d er t h e f oll o wi n g as t h e y i m pl e m e nt S T E M 
t e a c h er l e a d er eff ort: 
 
4 0  
 
 
•  D e v el o pi n g l e a d ers hi p s kills  
•  Br o a d e ni n g c urri c u l u m a n d i nstr u cti o n k n o wl e d g e 
•  R efi ni n g s c h o ol a n d distri ct c ult ur e  
•  E n g a gi n g c o m m u nit y a n d a d v o c a c y  
•  D e v el o pi n g p art n ers hi p a n d o utr e a c h  
•  C ulti v ati n g s ust ai n a bilit y  
D e v el o pi n g l e a d ers hi p s kills wit hi n S T E M t e a c h er l e a d ers c o m e i nt o fr uiti o n as a 
r es ult of t e a c h er l e a d ers r e c ei vi n g f or m al tr ai ni n g i n d e v el o pi n g a n d s u p p orti n g 
pr of essi o n al l e ar ni n g c o m m u niti es, c o a c hi n g, a n d h el pi n g t e a c h ers r efl e ct o n t h eir 
pr a cti c e utili zi n g a c o nti n u o us i m pr o v e m e nt c y cl e ( Tr a p h a g e n &  Tr aill , 2 0 1 5 ). T h e 
d e v el o p m e nt of S T E M l e a d ers hi p c a n als o b e pr o m ot e d t hr o u g h i nt e nti o n al o p p ort u niti es 
f or t h e m t o l e ar n o n t h e j o b, m e eti n gs c o m p os e d of S T E M t e a c h er l e a d ers, p arti ci p ati o n 
i n s c h o ol a n d distri ct l e a d ers hi p t e a ms, a n d a ut h orit y t o w or k wit h e xt er n al or g a ni z ati o ns 
or n et w or ks.  S T E M t e a c h er l e a d ers s h o ul d li n k t h eir i nstr u cti o n al pr a cti c es t o t h e missi o n 
a n d S T E M visi o n of t h e s c h o ol or distri ct a n d t h e y c a n als o p urs u e l e a d ers hi p 
d e v el o p m e nt wit hi n t h e S T E M s p a c e, s u c h as t hr o u g h S T E M e d u c ati o n as s o ci ati o ns, 
r es e ar c h a n d d e v el op m e nt a cti viti es wit h e xt er n al or g a ni z ati o ns, a n d c urri c ul u m 
d e v el o p ers ( Tr a p h a g e n & Tr aill, 2 0 1 5 ). 
C a n di d at es f or a S T E M t e a c h er l e a d er p ositi o n will n e e d t o br o a d e n t h eir 
c urri c ul u m a n d i nstr u cti o n al k n o wl e d g e, S T E M t e a c h er l e a d ers oft e n h a v e c o nt e nt 
e x p ertis e i n a p arti c ul ar dis ci pli n e f or e x a m pl e m at h, s ci e n c e, or t e c h n ol o g y, b ut it’s r ar e 
t h at S T E M t e a c h er l e a d ers will b e fl u e nt i n t h e l e ar ni n g st a n d ar ds f or all dis ci pli n es a n d 
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at all l e v els ( Tr a p h a g e n & Tr aill, 2 0 1 5 ). Pr of essi o n al d e v el o p m e nt o p p ort u niti es t o h el p 
p ot e nti al S T E M t e a c h er l e a d ers d e v el o p w or ki n g k n o wl e d g e of ot h er a c a d e mi c st a n d ar ds 
s u c h as l a n g u a g e arts, fi n e arts, et c. m a y b e n e c ess ar y, it will pr o vi d e a m or e gl o b al 
c urri c ul ar p ers p e cti v e a n d S T E M t e a c h er l e a d ers will b e a bl e t o h el p c l assr o o m t e a c h ers 
s e e t h e c o n n e cti o ns t h at e xist a m o n gst diff er e nt dis ci pli n es a n d assist wit h d e v el o pi n g 
a ut h e nti c l ess o ns t h at l e a ds t o st u d e nts h a vi n g a d e e p er u n d erst a n di n g of t h e c o nt e nt 
(Tr a p h a g e n & Tr aill, 2 0 1 5 ). 
As a d mi nistr at ors , r efi n e s c h o ol a n d distri ct c ult ur e w h e n i m pl e m e nti n g S T E M 
t e a c h er l e a d ers hi p pr o gr a ms, a d mi nistr at ors m a y w a nt t o c o nsi d er t h e f oll o wi n g 
(Tr a p h a g e n & Tr aill, 2 0 1 5 ): 
•  R e g ul arl y pr o m ot e a s c h o ol c ult ur e t h at c a n o pti mi z e t h e S T E M t e a c h er l e a d er 
r ol e. 
•  B uil d a c ult ur e t h at br e a k s d o w n w alls b et w e e n s u bj e ct ar e as a n d b et w e e n t h e 
s c h o ol a n d o utsi d e or g a ni z ati o ns  cr e ati n g p art n ers hi ps  (i n cl u di n g ot h er 
distri cts, S T E M n et w or ks, hi g h er e d u c ati o n i nstit uti o ns, a n d p art n ers) . 
•  Ass ess i m pl e m e nt ati o n a n d fi n e t u n e t h e S T E M t e a c h er r ol e s o  t h at it w or k s 
wit hi n t h e r e aliti es of t h e i n di vi d u al s c h o ol’s c ult ur e . 
•  D e v el o p t h e i n di vi d u al S T E M t e a c h er l e a d er t o e n s ur e a g o o d fit wit hi n t h e 
s c h o ol’s c ult ur e . ( par a . 5 ) 
T e a c h ers m a y n ot i niti all y r es p o n d w ell t o a n ot h er t e a c h er g ui di n g t h e m o n t h e b est 
i nstr u cti o n al pr a cti c es, it’ s t h e a d mi nistr at ors d ut y t o c h a n g e t h e c ult ur e of h o w t e a c h ers 
m a y r es p o n d t o S T E M t e a c h er l e a d ers ( Tr a p h a g e n & Tr aill, 2 0 1 5 ). Pri n ci p als c a n h el p 
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c h a n g e t his c ult ur e b y m o d eli n g h o w S T E M t e a c h er l e a d ers c a n i m pr o v e i nstr u cti o n a n d 
s u p p ort l e ar ni n g of all st u d e nts ( Tr a p h a g e n & Tr aill, 2 0 1 5 ). 
Tr a p h a g e n a n d  Tr aill (2 0 1 5 ) st at ed  e n g a gi n g c o m m u nit y a n d a d v o c a c y is 
i m p ort a nt, w hil e t h e b e n efits of h a vi n g a S T E M t e a c h er l e a d er m a y b e o b vi o us t o 
i n di vi d u als i n t h e s c h o ol s yst e m, unf ort u n at el y c o m m u nit y m e m b ers m a y n e e d m or e 
cl arifi c ati o n o n h o w S T E M t e a c h er l e a d ers will i m p a ct st u d e nts  A d mi nistr at ors c a n 
b e n efit fr o m pr o a cti v el y c o m m u ni c ati n g wit h st a k e h ol d ers a b o ut t h e w or k of S T E M 
t e a c h er l e a d ers a n d t h e o ut c o m es. 
D e v el o pi n g p ar t n ers hi ps a n d o utr e a c h o p p ort u niti es wit h o utsi d e or g a ni z ati o ns, 
s u c h as i n d ustr y, hi g h er e d u c ati o n, i nf or m al e d u c ati o n, a n d o ut -of -s c h o ol -ti m e pr o gr a ms 
i m pr o v e S T E M l e ar ni n g o p p ort u niti es f or st u d e nts (Tr a p h a g e n & Tr aill, 2 0 1 5 ). S T E M-
r el at e d p art n ers hi ps off er gr e at pr o mis e f or e n h a n c e d l e ar ni n g o p p ort u niti es f or st u d e nts 
a n d t e a c h ers, alt h o u g h b uil di n g t h es e p art n ers hi ps m a y b e diffi c ult o utr e a c h a n d 
p art n ers hi p s h o ul d b e a n o n g oi n g ar e a of f o c us f or s c h o ols ( Tr a p h a g e n & Tr aill, 2 0 1 5 ).  
I n a n eff ort t o c ulti v at e s ust ai n a bilit y a d mi nistr at ors m a y w a nt t o r e visit t h e pl a n 
f or i m pl e m e nti n g S T E M t e a c h er l e a d ers, esti m at e st art-u p a n d o n g oi n g e x p e ns es 
ass o ci at e d wit h i m pl e m e nti n g S T E M t e a c h er l e a d ers a n d s e e k f u n di n g b ot h i nt er n al a n d 
e xt er n al ( Tr a p h a g e n & Tr ai ll, 2 0 1 5). A c c or di n g t o t h e a ut h ors , o n c e st a k e h ol d ers b eli e v e 
i n t h e v al u e of i m pl e m e nti n g S T E M t e a c h er l e a d ers t h e f oll o wi n g pr ot o c ol s c a n b e 
c o m m u ni c at e d:  
•  Str at e gi c pl a ns f or S T E M e d u c ati o n ( p er h a ps wit h d efi niti o ns, g o als, 
m e as ur a bl e b e n c h m ar ks, a cti vi ti es, i n p uts, r ol es) 
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•  Str at e gi c pl a ns f or S T E M t e a c h er l e a d ers hi p ( p er h a ps wit h d efi niti o ns, g o als, 
m e as ur a bl e b e n c h m ar ks, a cti viti es, i n p uts, r ol es)  
•  D es cri pti o ns of t h e S T E M t e a c h er l e a d er r ol es a n d r es p o nsi biliti es  
•  Hiri n g crit eri a a n d pr o c e ss es f or S T E M t e a c h er l e a d ers  
•  Pr of essi o n al d e v el o p m e nt pl a ns (f or S T E M t e a c h er l e a d ers, t e a c h ers, 
a d mi nistr at ors)  
•  S T E M t e a c h er l e a d er m e eti n g a g e n d as  
•  D at a c oll e ct e d fr o m t e a c h ers a n d ot h er c o m m u nit y m e m b ers r e g ar di n g 
i m pl e m e nt ati o n a n d n e e d s r el at e d t o t h e S T E M t e a c h er le a d er r ol e  
•  St u d e nt -l e v el p erf or m a n c e d at a, as w ell as st u d e nt s ur v e y d at a o n S T E M 
i nt er est a n d attit u d es 
•  P art n ers hi p a gr e e m e nts a n d ass ess m e nts  
•  C o m m u nit y o utr e a c h a n d e n g a g e m e nt c o m m u ni c ati o ns  
 
T e a c h e r L e a d e rs hi p B e n efiti n g t h e S c h o ol a n d t h e W o r k of A d mi nist r at o rs  
Gr e at t e a c hi n g a n d d e e p m e a ni n gf ul l e ar ni n g b e gi n wit h e x c e pti o n al l e a d er s hi p 
(S ci e n c e F o u n d ati o n Ari z o n a, 2 0 1 7).  A c c or di n g t o Tr a p h a g e n a n d  Tr aill (2 0 1 5 ), S T E M 
t e a c h er l e a d ers hi p c a n p o siti v el y i nfl u e n c e a s c h o ol or distri ct a n d s u p p ort t h e w or k of 
a d mi nistr at ors b y t h e f oll o wi n g : 
•  D e e pi n g St u d e nt E n g a g e m e nt  
•  I m pr o vi n g t e a c hi n g pr a cti c e 
•  I n cr e asi n g t e a c h er v oi c e a n d e n g a g e m e nt 
•  E x p a n di n g c a p a cit y t o s u p p ort a n d s ust ai n S T E M i m pr o v e m e nt  
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 A c c or di n g t o Tr a p h a g e n a n d Tr aill (2 0 1 5 ), w h e n o n e w al k s i nt o a cl assr o o m t h at 
i s l e a d b y g ui d e d s ci e n c e i n q uir y, o n e c a n n ot pi c k o ut l o w - a c hi e vi n g st u d e nts b e c a us e 
t h e y ar e oft e nti m es t h e m ost e n g a g e d st u d e nts. St u d e nts t h at ar e  d e e pl y e n g a g e d  m a y b e 
m or e li k el y t o d e v el o p S T E M c o nt e nt k n o wl e d g e a n d s kills n e e d e d i n a n e v ol vi n g w orl d, 
s u c h as t h e a bilit y t o t hi n k cr e ati v el y, a n al y z e i nf or m ati o n, d e v el o p c uri osit y, c oll a b or at e, 
a n d us e t e c h n ol o gi c al t o ols t o a ns w er q u esti o ns. S T E M t e a c h er l e a d ers c a n pr o vi d e 
n e c ess ar y s u p p ort t o t e a c h ers a n d assist t e a c h ers wit h a c c ess t o r es o ur c es a n d t h e 
d e v el o p m e nt a n d d eli v er y of d e e pl y e n g a gi n g l ess o ns b y d oi n g t h e f oll o wi n g:  
•  H el pi n g t e a c h ers cr aft e n g a gi n g l e ar ni n g e x p eri e n c es i n t h e S T E M c o nt e nt 
ar e as  
•  S u p p orti n g t e a c h ers i n d e e p e ni n g t h e c o nt e nt a n d p e d a g o gi c al k n o wl e d g e 
n e e d e d f or tr a nsf or m ati v e t e a c hi n g a n d l e ar ni n g  
•  Pr o vi di n g r es o ur c es a n d o n g oi n g pr of essi o n al d e v el o p m e nt, w hil e f a cilit ati n g a 
s c h o ol -wi d e s hift t o w ar d m or e e n g a gi n g, a ut h e nti c, r el e v a nt S T E M i nstr u cti o n  
•  Pr o m oti n g t e a c h er di al o g u e a n d c o m mit m e nt t o st u d e nt  e n g a g e m e nt i n S T E M, 
s o t h at eff e cti v e pr a cti c es a n d e x a m pl es ar e s h ar e d a cr oss a s c h o ol or distri ct  
•  C o or di n ati n g p art n ers hi p s or a cti viti es t h at e x p a n d l e ar ni n g o p p ort u niti es i n 
a ut h e nti c, e n g a gi n g w a ys ( e. g., w or k -b as e d l e ar ni n g, fi el d tri ps, citi z e n 
r ese ar c h)  
As S T E M t e a c h er l e a d er s w or k t o i m pr o v e t e a c hi n g pr a cti c e, t h e y c a n d o s o b y 
d eli v eri n g t h e f oll o wi n g ( Offi c e of I n n o v ati o n & I m pr o v e m e nt, n. d. ): 
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•  J o b -e m b e d d e d pr of essi o n al d e v el o p m e nt  
•  S T E M -s p e cifi c k n o wl e d g e  
•  S T E M i nstr u cti o n al l e a d ers hi p  
 J o b -e m b e d d e d pr of essi o n al d e v el o p m e nt c o nsists of a S T E M t e a c h er l e a d er wit h 
pr of essi o n al e x p eri e n c e a n d cr e di bilit y pr o vi di n g c o a c hi n g, m o d eli n g, a n d f a cilit ati n g 
c o m m u niti es of pr a cti c e t h at c a n l e a d t o c h a n g es i n t e a c h er pr a cti c e ( Offi c e of I n n o v ati o n 
&  I m pr o v e m e nt, n. d.). S T E M -s p e cifi c k n o wl e d g e c o nsist s of S T E M t e a c h er l e a d ers wit h 
a S T E M b a c k gr o u n d a n d t h e c o nt e nt a n d p e d a g o gi c al k n o wl e d g e t o pr o vi d e S T E M -
s p e cifi c s u p p ort, r es o ur c es, e d u c ati o n al pr o gr a m mi n g, a n d pr of essi o n al d e v el o p m e nt t o 
t e a c h ers t hat c a n g ui d e t e a c h er pr a cti c e .  I nstr u cti o n al l e a d ers hi p all o ws t h e S T E M 
t e a c h er l e a d er t o d e v el o p a n d i m pl e m e nt a pl a n f or i m pr o vi n g S T E M t e a c hi n g a n d 
l e ar ni n g b y a d dr essi n g st a n d ar ds c o nfi d e ntl y a n d eff e cti v el y d eli v eri n g e n g a gi n g a n d 
a ut h e nti c l ess o ns (Offi c e of I n n o v ati o n & I m pr o v e m e nt , n. d.). I nstr u cti o n al l e a d ers hi p 
als o all o ws r efl e cti o ns a b o ut l e ar ni n g a n d pl a ns f or f ut ur e w or k.  
 I n cr e asi n g t e a c h er v oi c e a n d e n g a g e m e nt is i m p er ati v e; t h e w or k of t e a c h er s c a n 
e n g a g e ot h er t e a c h ers i n cr e ati n g ri g or o u s cl assr o o m i nstr u cti o n b as e d o n r e al -w orl d 
c o n n e cti o ns t h at f ost er st u d e nt e n g a g e m e nt, a n d t e a c h ers m a y b e m or e li k el y t o s u p p ort 
eff orts if t h e y b eli e v e w or k is l e d b y t h e ms el v es a n d t h eir p e ers ( Offi c e of I n n o v ati o n & 
I m pr o v e m e nt, n. d.). E x p a n di n g c a p a c it y t o s u p p ort a n d s ust ai n S T E M i m pr o v e m e nt is 
vit al a n d t e a c h er l e a d ers w or k dili g e ntl y t o e x p a n d S T E M c a p a cit y b y d oi n g t h e 
f oll o wi n g:   
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•  St a y c urr e nt i n S T E M  
 
•  O p er at e wit h a s e ns e of ur g e n c y  
•  D e v el o p str o n g S T E M P art n ers hi ps  
 
S u m m a r y  
D es pit e a p us h f or gr e at er S T E M i nstr u cti o n st u d e nts a n d t e a c h ers c o nti n u e t o 
e x p eri e n c e i n e q uit a bl e a c c ess t o S T E M -r el at e d cl a ss es a n d r es o ur c es (J o n es, 2 0 1 9). 
R es e ar c h h as d e m o nstr at e d t h e r es ults of st u d e nts n ot b ei n g i ntr o d u c e d t o S T E M as e arl y 
as el e m e nt ar y s c h o ol a n d t h e h u g e dis p arit y t h at e xist a m o n gst S T E M a n d mi n oriti es. 
A c c or di n g t o t h e S mit hs o ni a n S ci e n c e E d u c ati o n C e nt er ( 2 0 1 6), S T E M -r el at e d j o bs gr e w 
at t hr e e ti m es t h e r at e of n o n -S T E M j o bs b et w e e n 2 0 0 0 a n d 2 0 1 0 ; b y 2 0 1 8, it is pr oj e ct e d 
t h at 2. 4 milli o n S T E M j o bs will g o u nfill e d . At t h e s a m e ti m e, mi n oriti es ar e d e e pl y 
u n d err e pr es e nt e d i n S T E M fi el ds — j ust 2. 2 % of L ati n os, 2. 7 % of Afri c a n A m eri c a ns, a n d 
3. 3 % of N ati v e A m eri c a ns a n d Al as k a N ati v es h a v e e ar n e d a u ni v ersit y d e gr e e i n S T E M 
fi el ds u nf ort u n at el y t his u n d err e pr es e nt ati o n m e a ns t h at mi n oriti es l a c k q u alifi c ati o ns t o 
a c c ess S T E M -r el at e d j o b s (S mit hs o ni a n S ci e n c e E d u c ati o n C e nt er, 2 0 1 6).  T his st u d y  
pr o vi d e d a m or e t h or o u g h u n d erst a n di n g as t o w h y t h er e is a S T E M t e a c h er s h ort a g e, t h e 
i mp a ct of S T E M t e a c h er l e a d ers,  t h e i m p a ct of S T E M e n g a g e m e nt, t h e i m p a ct of 
i m pl e m e nti n g S T E M pr o gr a ms, a n d h o w t o i m pl e m e nt S T E M pr o gr a ms. T h e f ut ur e is 
h er e, a n d it r e q uir es a citi z e nr y fl u e nt i n ( S T E M) a n d t h e pr o c ess b e gi ns wit h e d u c ati o n al 
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T H E O R E TI C A L F R A M E W O R K  
 
 
T h e p ur p os e of t his q u alit ati v e st u d y w as  t o e x a mi n e S T E M I m pl e m e nt ati o n f or 
hi g h s c h o ol Bi ol o g y st u d e nts li vi n g i n t h e m etr o Atl a nt a  ar e a . S T E M i m pl e m e nt ati o n i n 
t his st u d y r ef err e d t o t h e e n g a g e m e nt of st u d e nts i n h a n ds-o n a n d i n q uir y -b as e d dis c o v er y 
l e ar ni n g a cti viti es. T h e w or ki n g h y p ot h esis h er e w as  t h at w h e n S T E M is i m pl e m e nt e d as 
a di v ers e s et of e n g a gi n g a cti viti es, st u d e nts will e nj o y S T E M a n d ar e m or e li k e l y t o h a v e 
hi g h er l e ar ni n g pr ofi ci e n ci es . T h e st u d y w as  criti c al b e c a us e it pr o vi d es i nf or m ati o n 
a b o ut h o w S T E M i m pl e m e nt ati o n a n d its  r el ati o ns hi p t o st u d e nt l e ar ni n g pr ofi ci e n ci es  
ar e r el ati v e t o s ci e n c e a n d m at h st at e st a n d a r ds a n d h o w t h os e l e ar ni n g pr ofi ci e n ci es ar e 
li mit e d b as e d o n r a c e a n d d e m o gr a p hi c al ar e as. I n cr e asi n g a c c ess t o a n d r e pr es e nt ati o n of 
t h es e p o p ul ati o ns i n S T E M fiel ds is n e c ess ar y t o i n cr e as e t h eir o p p ort u niti e s t o 
p arti ci p at e i n t h e m o d er n e c o n o m y; t h e n ati o n w o ul d als o b e n efit gr e atl y if a l ar g er a n d 
m or e di v ers e t al e nt p o ol w er e t o p arti ci p at e i n t h e S T E M w or kf or c e. ( Aft er s c h o ol 
Alli a n c e, 2 0 1 1). E ff orts t o i m pr ov e a n d i n cr e as e S T E M e d u c ati o n al o p p ort u niti es m ost 
li k el y s h o ul d i n cl u d e a cti viti es s u c h as th os e t h at t a k e pl a c e d uri n g aft ers c h o ol h o ur s a n d 
t h e s u m m er m o nt hs  ( E x p a n di n g Mi n ds a n d O p p ort u niti es , n. d.). M ore o v er , t his st u d y 
pr o vi d e s i nf or m ati o n t o s c h o ol l e a d ers a n d distri ct s a d mi nistr at ors as t o h o w S T E M 
i m pl e m e nt ati o n f or v ari o us d e m o gr a p hi c al gr o u ps mi g ht i n cr e as e t h e s u c c e ss of 
u n d err e pr es e nt e d st u d e nts i n S T E M fi el ds. T h e n e e d f or gr o wt h i n S T E M e d u c ati o n is 
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e vi d e n c e t h at o ur w orl d i s c o nti n u o usl y c h a n gi n g — c h a n gi n g at a n e v er -i n cr e asi n g r at e. 
C h a n g es i n U. S. d e m o gr a p hi cs, c ult ur e, e n vir o n m e nt, s ci e n c e, t e c h n ol o g y, a n d e c o n o m y 
m e a n t h at o ur s c h o ols m ust c h a n g e, if t h e y ar e t o pr e p ar e st u d e nts t o b e s u c c essf ul a n d 
c o ntri b uti n g m e m b ers of s o ci et y, a n d if s o ci et y is g oi n g t o off er all of its citi z e n’s lif e, 
li b ert y, a n d t h e p urs uit of h a p pi n ess ( Gli c k m a n, G or d o n, & R oss-G or d o n, 2 0 1 4). T h e 
c o n cl usi o n of t his st u d y  s u p p ort s s c h o ol l e a d ers i n t h eir q u est t o i m pl e m e nt S T E M 
pr o gr a ms a n d e ns ur e a c a d e mi c S T E M s u c c ess f or st u d e nts.  T his st u d y will assist  
wit h  d e v el o pi n g S T E M l e a d ers hi p s kills, br o a d e ni n g c urri c ul u m a n d i nstr u cti o n al 
k n o wl e d g e, d e v el o pi n g c o m m u nit y p art n ers hi ps a n d o utr e a c h , a n d pr o vi d e pr ot o c ols f or 
i m pl e m e nti n g S T E M. T his st u d y f urt h er pr e p ar es e d u c ati o n al l e a d ers a n d s c h o ol distri cts 
f or i m pl e m e nti n g a f ull fl e d g e y e ar r o u n d pr o gr a m t o st u d e nts a n d t h e c o m m u nit y.   
 
R es e a r c h D esi g n  
 T h e p ur p os e of t his q u alit ati v e  st u d y w as t o e x pl or e t h e si g nifi c a n c e  of S T E M 
i m pl e m e nt ati o n. T r a p h a g e n a n d Tr aill ( 2 0 1 5) st at e d ,  
 A  S T E M l e ar ni n g e c os yst e m e n c o m p ass es s c h o ols, c o m m u nit y s etti n gs s u c h as 
aft er -s c h o ol a n d s u m m er pr o gr a ms, s ci e n c e c e nt er s a n d m us e u ms, a n d i nf or m al 
e x p eri e n c es at h o m e a n d i n a v ari et y of e n vir o n m e nts t h at t o g et h er c o nstit ut e a 
ri c h arr a y of l e ar ni n g o p p ort u niti es f or y o u n g p e o pl e. A l e ar ni n g e c os yst e m 
h ar n ess es t h e u ni q u e c o ntri b uti o ns of all t h es e diff er e nt s etti n gs i n s y m bi osis t o 
d eli v er S T E M l e ar ni n g f or all c hil dr e n . ( p ar a. 4 )  
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 A q u alit ati v e  m et h o ds  a p pr o a c h w as  t h e m ost a p pr o pri at e r es e ar c h d esi g n f or t his 
st u d y d u e t o t h e n at ur e of i nf or m ati o n b ei n g c oll e ct e d. D at a w er e  p ull e d fr o m m ulti pl e  
s o ur c es, s u c h as o bs er v ati o ns  a n d  i nt er vi e ws. I n t his st u d y, t h e r es e ar c h er utili z e d t h e 
i nt er vi e w r es p o ns es fr o m t e a c h ers a n d a d mi nistr at ors a n d t h e a n al ysis of o b s er v ati o ns t o 
d e m o nstr at e t h e fr a m e w or k of h o w S T E M i m pl e m e nt ati o n is si g nifi c a nt t o  st u d e nts, 
t e a c h ers, a n d e d u c ati o n al l e a d ers. 
 
T h e o r y of t h e V a ri a bl es  
T h e t h e or eti c al fr a m e w or k w as b as e d o n t h e cl a ssifi c ati o n of e d u c ati o n al 
o bj e cti v es of B e nj a mi n Bl o o m  ( Bl o o m, E n gl e h art, F urst, Hill, & Kr at h w o hl, 1 9 5 6) , 
a cti v e l e ar ni n g b y B o n w ell ( 1 9 9 1) , a n d  dis c o v er y l e ar ni n g b y Br u n er  (1 9 6 1)  t o 
i n v esti g at e t h e i m p a ct of S T E M i m pl e m e nt ati o n. T h es e t hr e e t h e or eti c al fr a m e w or ks 
c o nsi d er st u d e nt e n g a g e m e nt, a cti v e l e ar ni n g, t e a c h er i nstr u cti o n al pr a cti c es, t e a c h er 
p er c e pti o ns, t e a c h er b eli efs, t e a c h er e x p e ct ati o ns, t e a c h er -st u d e nt i nt er a cti o ns, a n d t h e 
w or k of a d mi nistr at ors w hil e e x a mi ni n g t h e r el ati o ns hi p s b et w e e n v ari a bl e s t h at m a y 
i nfl u e n c e t h e i m p a ct of S T E M i m pl e m e nt ati o n.  
 
Bl o o m’s T a x o n o m y of E d u c ati o n al O bj e cti v es  
A c c or di n g t o th e U ni v ersit y of N ort h C ar oli n a at C h arl ott e  ( n. d.), o n e of t h e m ost 
wi d el y us e d w a ys of or g a ni zi n g l e v els of e x p ertis e is a c c or di n g t o Bl o o m ’s T a x o n o m y of 
E d u c ati o n al O bj e cti v es.  R es e ar c h st at es  t h at Bl o o m ’s T a x o n o m y is a c o n v e ni e nt w a y t o 
d es cri b e t h e d e gr e e t o w hi c h w e w a nt o ur st u d e nts t o u n d erst a n d a n d us e c o n c e pts, t o 
d e m o nstr at e p arti c ul ar s kills, a n d t o h a v e t h eir v al u es, attit u d es, a n d i nt er ests aff e ct e d 
( U ni v ersit y of N ort h C ar oli n a at C h arl ott e, n. d.). Bl o o m ’s T a x o n o m y of E d u c ati o n al 
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O bj e cti v es f or K n o wl e d g e -B as e d G o als i n cl u d es o bj e cti v es t h at d e al wit h r e c all or 
r e c o g niti o n of k n o wl e d g e a n d t h e d e v el o p m e nt of int ell e ct u al a biliti es a n d s kills ( Bl o o m 
et al., 1 9 5 6).  Bl o o m's T a x o n o m y of E d u c ati o n al O bj e cti v es is t h e c e nt er of t est 
d e v el o p m e nt ; it is t h e d o m ai n i n w hi c h m ost of t h e w or k i n c urri c ul u m d e v el o p m e nt h as 
t a k e n pl a c e a n d w h er e t h e cl e ar est d efi niti o ns of o bj e cti v es ar e t o b e f o u n d p hr as e d as 
d es cri pti o ns of st u d e nt b e h a vi or ( Bl o o m et al., 1 9 5 6). A c c or di n g t o th e U ni v ersit y of 
N ort h C ar oli n a at C h arl ott e  ( n. d.), Bl o o m’s T a x o n o m y of E d u c ati o n al O bj e cti v es is b as e d 
o n t h e f oll o wi n g l e v els of e x p ertis e r e pr es ent e d i n T a bl e 4 . 
 
T a bl e 4   
Bl o o m’s T a x o n o m y of E d u c ati o n al O bj e cti v es  
  E x a m pl e of M e a s ur a bl e  
L e v el of E x p erti s e  D es cri pti o n of L e v el  S t u d e nt O ut c o m es 
1.  K n o wl e d g e  R e c all, or r e c o g niti o n of t er ms, i d e as, 
pr o c e d ur e, t h e ori es, et c.  
W h e n is t h e fir st d a y of S pri n g ?  
2.  C o m pr e h e nsi o n  Tr a nsl at e, i nt er pr et, e xtr a p ol at e, b ut n ot 
s e e f ull i m pli c ati o n s or tr a nsf er t o ot h er 
sit u ati o ns, cl o s er t o lit er al tr a n sl ati o n.  
W h at d o es t h e s u m m er s ol sti c e 
r e pr es e nt ? 
3.  A p pli c ati o n  A p pl y a b str a cti o ns, g e n er al pri n ci pl es, 
or m et h o d s  t o s p e cifi c c o n cr et e 
sit u ati o ns.  
W h at w o ul d E art h's s e as o n s b e li k e i n 
s p e cifi c r e gi o ns wit h a diff er e nt a xi s 
tilt ? 
4.  A n al ysi s  S e p ar ati o n of a c o m pl e x i d e a i nt o its 
c o nstit u e nt p arts a n d a n u n d er st a n di n g 
of or g a ni z ati o n a n d r el ati o n s hi p 
b et w e e n t h e p arts. I n cl u d es r e ali zi n g 
t h e disti n cti o n b et w e e n h y p ot h esi s a n d 
f a ct as w ell a s b et w e e n r el e v a nt a n d 
e xtr a n e o us v ari a bl e s.  
W h y ar e s e as o ns r e v er s e d i n t h e 
s o ut h er n h e mi s p h er e ?  
 
 
          ( c o nti n u e d) 




  E x a m pl e of M e a s ur a bl e  
L e v el of E x p erti s e  D es cri pti o n of L e v el  S t u d e nt O ut c o m es 
5.  S y nt h esi s  Cr e ati v e, m e nt al c o nstr u cti o n of i d e as 
a n d c o n c e pts fr o m m ulti pl e s o ur c es t o 
f or m c o m pl e x i d e as i nt o a n e w, 
i nt e gr at e d, a n d m e a ni n gf ul p att er n 
s u bj e ct t o gi v e n c o nstr ai nt s.  
If t h e l o n g e st d a y of t h e y e ar i s i n J u n e, 
w h y is  t h e n ort h er n h e mi s p h er e h ott est 
i n A u g ust ? 
6.  E v al u ati o n  T o m a k e a j u d g m e nt of i d e as or 
m et h o d s usi n g e xt er n al e vi d e n c e or 
s elf -s el e ct e d crit eri a s u b st a nti at e d b y 
o b s er v ati o ns or i nf or m e d 
r ati o n ali z ati o n s. 
W h at w o ul d b e t h e i m p ort a nt v ari a bl es 
f or pr e di cti n g s e a s o ns o n a n e wl y 
dis c o v er e d pl a n et ?  
 
A cti v e L e a r ni n g T h e o r y  
R es e ar c h  st at es  a cti v e  l e ar ni n g is a  pr o c ess  w h er e  st u d e nts  e n g a g e  i n cl assr o o m  
a cti viti es  t h at pr o m ot e  criti c al  e n g a g e m e nt  wit h  c o urs e  m at eri als,  a cti viti es  m a y  i n cl u d e 
t e xt a n al ysis,  c oll a b or ati v e  writi n g,  v ari o us  f or ms of  dis c ussi o n  or  pr o bl e m  s ol vi n g 
(T e m os,  2 0 1 6).   A cti v e  l e ar ni n g m ust  als o  b e  d esi g n e d  t o m a k e  st u d e nt  a cti viti es  
m e a ni n gf ul  a n d  g o al -ori e nt e d  ( T e m os, 2 0 1 6).  
A c c or di n g t o B o n w ell a n d Eis o n ( 1 9 9 1) , g e n er al c h ar a ct eristi cs ass o ci at e d wit h 
str at e gi es t h at pr o m ot e a cti v e l e ar ni n g i n t h e cl assr o o m ar e as f oll o ws:  
•  St u d e nts ar e i n v ol v e d i n m or e t h a n list e ni n g  
•  L ess e m p h asis is pl a c e d o n tr a ns mitti n g i nf or m ati o n a n d m or e o n d e v el o pi n g 
st u d e nts’ s kills  
•  St u d e nts ar e i n v ol v e d i n hi g h er -or d er t hi n ki n g ( a n al ysis, s y nt h esis, e v al u ati o n)  
•  St u d e nts ar e e n g a g e d i n a cti viti es ( e. g., r e a di n g, di s c ussi n g, writi n g)  
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•  Gr e at er e m p h asis is pl a c e d o n st u d e nts’ e x pl or ati o n of t h eir o w n attit u d es a n d 
v al u es  
A c c or di n g t o r es e ar c h , a cti v e l e ar ni n g i n v ol v es st u d e nts i n d oi n g t hi n gs a n d t hi n ki n g 
a b o ut t h e t hi n gs t h e y ar e a cti v el y d oi n g ( T e m os, 2 0 1 6).  
 
Di s c o v e r y L e a r ni n g T h e o r y  
Dis c o v er y l e ar ni n g is a n i n q uir y -b as e d, c o nstr u cti vist l e ar ni n g t h e or y t h at t a k es 
pl a c e i n pr o bl e m s ol vi n g sit u ati o ns w h er e t h e l e ar n er dr a ws o n his or h er o w n p ast 
e x p eri e n c e a n d e xisti n g k n o wl e d g e t o dis c o v er f a cts a n d r el ati o ns hi ps a n d n e w tr ut hs t o 
b e l e ar n e d ( Br u n er, 1 9 6 1). As a r es ult, st u d e nts m a y b e m or e li k el y t o r e m e m b er c o n c e pts 
a n d k n o wl e d g e dis c o v er e d o n t h eir o w n (Br u n er, 2 0 0 9).  L e a ni n g T h e ori es ( 2 0 1 7) st at es 
m o d els t h at ar e b as e d u p o n dis c o v er y l e ar ni n g m o d el i n cl u d e: g ui d e d dis c o v er y, 
pr o bl e m -b as e d l e ar ni n g, si m ul ati o n -b as e d l e ar ni n g, c as e -b as e d l e ar ni n g, i n ci d e nt al 
l e ar ni n g, a m o n g ot h ers. A c c or di n g t o L e ar ni n g T h e ori es , pr o p o n e nts of t h e l e ar ni n g 
t h e or y b eli e v e t h at dis c o v er y l e ar ni n g is as f oll o ws:  
•  e n c o ur a g es a cti v e e n g a g e m e nt  
•  pr o m ot es m oti v ati o n  
•  pr o m ot es a ut o n o m y, r es p o nsi bilit y, i n d e p e n d e n c e  
•  d e v el o ps cr e ati vit y a n d pr o bl e m s ol vi n g s kills  
•  t ail ors l e ar ni n g e x p eri e n c es 
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D efi niti o n of V a ri a bl es a n d  Ot h e r T e r ms  
A d mi nist r ati v e s u p p o rt c o nsists of cr e ati n g a cli m at e s uit a bl e t o e d u c ati o n, 
c ulti v ati n g l e a d ers a n d t e a c h ers as w ell as i m pr o vi n g s c h o ol l e a d ers hi p, pr o vi di n g 
t e a c h ers wit h c o nstr u cti v e f e e d b a c k o n l ess o ns a n d pr ot o c ols i n r ef er e n c e t o i m pr o vi n g 
t e a c hi n g pr a cti c es, m o d eli n g l ess o ns f or t e a c h ers, pr o vi di n g t e a c h ers s u p p ort wit h 
p ar e nt al c o nfli ct, d e m o nstr ati n g a p pr e ci ati o n f or st aff, s u p p orti n g t e a c h ers wit h 
cl assr o o m m a n a g e m e nt i niti ati v es, pr o vi di n g ti m el y a n d c o nstr u cti v e f e e d b a c k wit h 
T e a c h er K e ys E v al u ati o n s.  
Aft e r -s c h o ol p r o g r a m mi n g is d efi n e d as a n or g a ni z e d pr o gr a m t h at y o ut h c a n 
p arti ci p at e i n o utsi d e of t h e tr a diti o n al s c h o ol d a y.  
Eff e cti v e p r of essi o n al d e v el o p m e nt  is d efi n e d as str u ct ur e d pr of essi o n al 
l e ar ni n g t h at r es ults i n c h a n g es i n t e a c h er pr a cti c e s a n d i m pr o v e m e nts i n st u d e nt l e ar ni n g 
o ut c o m es.  
G e n d e r  is d efi n e d as m al e or f e m al e. 
I m pl e m e nt ati o n of S T E M  tr a ns pir es w h e n S T E M is a n ess e nti al c o m p o n e nt f or 
i nstr u cti o n f or e d u c at ors a n d a d mi nistr ati o n e v al u ati n g l e ar ni n g pr ofi ci e n c y a n d st u d e nt 
e n g a g e m e nt.  
L e a r ni n g p r ofi ci e n c y  is d efi n e d as a n att e m pt t o m e as ur e t h e i m pr o v e m e nt i n 
S T E M k n o wl e d g e, s kills, w or k r e a di n ess, a n d p ers o n al d e v el o p m e nt m a d e b y st u d e nts.  
L e v el of st u d e nt e n g a g e m e nt  is d efi n e d as t h e d e gr e e of att e nti o n, c uri osit y, 
i nt er est, o pti mis m, a n d p assi on t h at st u d e nts d e m o nstr at e w h e n t h e y ar e l e ar ni n g or b ei n g 
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t a u g ht, w hi c h e xt e n ds t o t h e l e v el of m oti v ati o n t h e y h a v e t o l e ar n a n d pr o gr ess i n t h eir 
e d u c ati o n ( Gl oss ar y of E d u c ati o n R ef or m, 2 0 1 6).  
P e d a g o g y  is d efi n e d as t h e art of t e a c hi n g.  
P r of essi o n al l e a r ni n g c o m m u nit y, or P L C , is a gr o u p of e d u c at ors t h at m e ets 
r e g ul arl y, s h ar es e x p ertis e, a n d w or ks c oll a b or ati v el y t o i m pr o v e t e a c hi n g s kills a n d t h e 
a c a d e mi c p erf or m a n c e of st u d e nts ( Gl oss ar y of E d u c ati o n R ef or m, 2 0 1 4).  
S T E M  r ef ers t o s u c c ess b ei n g driv e n n ot o nl y b y w h at y o u k n o w, b ut als o b y 
w h at y o u c a n d o wit h w h at y o u k n o w utili zi n g k n o wl e d g e a n d s kills t o s ol v e t o u g h 
pr o bl e ms, g at h er a n d e v al u at e e vi d e n c e, a n d m a k e s e ns e of i nf or m ati o n t h es e s kills ar e 
o bt ai n e d b y st u d yi n g s ci e n c e, t e c h n ol o g y, e n g i n e eri n g, a n d m at h e m ati cs w hi c h is 
c oll e cti v el y k n o w n as S T E M ( U. S. D e p art m e nt of E d u c ati o n).  
S T E M in st r u cti o n al st r at e g y is a n i nstr u cti o n al str at e g y t h at i m pl e m e nts 
s ci e n c e, t e c h n ol o g y, e n gi n e eri n g, a n d m at h e m ati c s si m ult a n e o usl y f o c usi n g o n st u d e nt 
e n g a g e m e nt a n d st u d e nt l e ar ni n g pr ofi ci e n c y.  
S T E M te a c h e r sh o rt a g e  is t h e i n a bilit y t o f ulfill v a c a n ci es at c urr e nt s al ari es 
wit h i n di vi d u als q u alifi e d t o t e a c h i n t h e fi el ds of s ci e n c e, t e c h n ol o g y, e n gi n e eri n g, a n d 
m at h e m ati cs.  
S T E M te a c h e r le a d e rs  ar e d efi n e d as e d u c at ors t h at d eli v ers hi g h -q u alit y S T E M 
e d u c ati o n t o st u d e nts a n d ot h er e d u c at ors.  
T e a c h e r -l e a d e r is c o m m o nl y a p pli e d t o t e a c h ers w h o h a v e t a k e n o n l e a d er s hi p 
r ol es a n d a d diti o n al pr of essi o n al r es p o nsi biliti es ( Gl oss ar y of E d u c ati o n R ef orm, 2 0 1 4).  
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R el ati o n s hi p a m o n g t h e V a ri a bl es  
 T h e st u d y w as i nt er pr et e d t hr o u g h t h e t h e ori es of Bl o o ms T a x o n o m y, a cti v e 
l e ar ni n g, a n d dis c o v er y l e ar ni n g. Fi g ur e 5  ill ustr at es t h e r el ati o ns hi p a m o n gst t h e 
i n d e p e n d e nt a n d d e p e n d e nt v ari a bl es of t his st u d y.  
 
   I n d e p e n d e nt V ari a bl e                                     D e p e n d e nt V ari a bl es  
 
         
 






















Li mit ati o n s of t h e St u d y  
 C o n v e ni e n c e s a m pli n g w as  utili z e d t o c oll e ct d at a fr o m t e a c h ers, st u d e nts, a n d 
a d mi nistr at ors. T h e U ni v ersit y of C o n n e cti c ut st at e d c o n v e ni e n c e s a m pli n g c o nsists of 
s u bj e cts t h at ar e e asil y a c c essi bl e ( Si e gl e, 2 0 1 5).  A c c or di n g t o G all, B or g, a n d  G all 





















A d mi nistr at or P er c e pti o n of S T E M I m pl e m e nt ati o n  
( S u p p ort a n d O ut c o m e) 
 
 
T e a c h er P er c e pti o n of S T E M I m pl e m e nt ati o n  
( Pr of essi o n al D e v el o p m e nt a n d Pr of essi o n al  
L e ar ni n g C o m m u niti e s)  
 
  
St u d e nt L e v el of E n g a g e m e nt  
 
 
L e ar ni n g Pr ofi ci e n c y  
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 R es e ar c h ers oft e n n e e d t o s el e ct a c o n v e ni e n c e s a m pl e or f a c e t h e p ossi bilit y t h at 
t h e y will b e u n a bl e t o d o t h e st u d y. Alt h o u g h a s a m pl e r a n d o ml y dr a w n fr o m a 
p o p ul ati o n is m or e d esir a bl e, it us u all y is b ett er t o d o a st u d y wit h a c o n v e ni e n c e 
s a m pl e t h a n t o d o n o st u d y at all –  ass u mi n g, of c o urs e, t h at t h e s a m pl e s uits t h e 
p ur p os e of t h e st u d y . ( p. 2 2 8)  
 A li mit ati o n e xists b e c a us e r a n d o m s a m pli n g w as n ot utili z e d w hi c h c o ul d h a v e 
re pr es e nt e d t h e p o p ul ati o n of all hi g h s c h o ol t e a c h er s, st u d e nts, a n d a d mi ni str at ors.  
A n a d d e d p ot e nti al w e a k n ess is t h at p arti ci p a nts m a y b e li mit e d i n t h eir e x p eri e n c es a n d 
u n d erst a n di n g of S T E M, w hi c h m a y pr e v e nt p arti ci p a nts fr o m c o m m u ni c ati n g t h eir 
p er c e pti o ns c orr e ctl y. A n ot h er p ot e nti al w e a k n ess is t h at p arti ci p a nts k n o w t h e r es e ar c h er 
a n d p arti ci p a nts m a y n ot b e f ort h c o mi n g b e c a us e of a n est a blis h e d r el ati o n s hi p.  
 
As s u m pti o n s  
 It w as ass u m e d t h at S T E M will c o nti n u e t o b e a m o n g t h e m ost  si g nifi c a nt  
pr o gr a ms t h at st u d e nts h a v e i n t h e c urr e nt c urri c ul u m as S T E M s kills ar e i n cr e asi n gl y 
n e c ess ar y t o n a vi g at e a n e v er -m or e c o m pl e x w orl d a n d gl o b ali z e d e c o n o m y. It  w as als o 
ass u m e d t h at all c o ntri b ut or s p arti ci p ati o n w as  v ol u nt aril y wit hi n t his st u d y a n d di d n ot 
f e ar a n y r e pris al u p o n t h eir r es p o ns es, p arti ci p a nts c o ul d als o wit h dr a w fr o m t h e st u d y at 
a n y ti m e wit h o ut r a mifi c ati o ns. It w as als o ass u m e d t h at e a c h p arti ci p a nt r es p o n d e d 
h o n estl y  a n d t h at t h eir r e s p o ns es w er e n ot i nfl u e n c e d i n a n y c a p a cit y.  T h e q u esti o ns 
wit hi n t h e i nt er vi e w pr o p erl y a d dr ess e d f a ct ors t h at c o ul d aff e ct S T E M i m pl e m e n t ati o n 
a n d t h e c orr el ati o n b et w e e n st u d e nt l e ar ni n g pr ofi ci e n ci es a n d st u d e nt e n g a g e m e nt. 
P arti ci p a nts w er e ass ur e d t h at all i nf or m ati o n w as c o nfi d e nti al a n d e v er y  eff ort w o ul d b e 
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m a d e t o pr ot e ct p arti ci p a nt a n o n y mit y a n d t h at t h eir i n di vi d u al r es p o ns es w o ul d n ot b e 
s h ar e d wit h o utsi d e p arti es.  
 
S u m m a r y  
I n v esti n g i n t e a c h er pr of essi o n al d e v el o p m e nt a n d e ns uri n g t h at s c h o ols i n 
u n d ers er v e d c o m m u niti es h a v e hi g hl y q u alifi e d i n str u ct ors w o ul d b e a g o o d st art t o 
a d dr ess t h e d efi ci e n ci es i n o ur S T E M e d u c ati o n s yst e m ( N o urs e, 2 0 1 9).  R es e ar c h st at es 
t h e l o n g-t er m e c o n o mi c a n d s o ci al vi br a n cy of t h e c o u ntr y d e p e n ds u p o n S T E M  (N o urs e, 
2 0 1 9).  
T his c h a pt er d efi n e d k e y t er ms a n d i d e ntifi e d t h e i n d e p e n d e nt a n d d e p e n d e nt 
v ari a bl es utili z e d wit hi n t his st u d y. T h e i n d e p e n d e nt v ari a bl e w as i d e ntifi e d as t h e 
i m pl e m e nt ati o n of S T E M. T h e d e p e n d e nt v ari a bl es i n cl u d e d a d mi nistr at or p er c e pti o n of 
S T E M i m pl e m e nt ati o n, t e a c h er p er c e pti o n o f S T E M i m pl e m e nt ati o n, st u d e nt l e v el of 
e n g a g e m e nt, a n d l e ar ni n g p r ofi ci e n c y. T he fi n di n gs of t his r es e ar c h pr o vi d es  assist a n c e 
t o a d mi nistr at ors, t e a c h er s, a n d or g a ni z ati o n al l e a d ers wit h n e c ess ar y pr ot o c ols t o 
s u c c essf ull y i m pl e m e nt S T E M pr o gr a ms a n d i nfor m i n di vi d u als w h y S T E M pr o gr a ms 
s h o ul d b e i m pl e m e nt e d e x p e diti o usl y. T h e r e s e ar c h er utili z e d i nt er vi e w q u esti o ns f or 
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 T h e p ur p os e of t his q u alit ati v e st u d y w as  t o e x a mi n e S T E M I m pl e m e nt ati o n f or 
hi g h s c h o ol Bi ol o g y st u d e nts li vi n g i n  t h e m etr o Atl a nt a  ar e a . S T E M i m pl e m e nt ati o n i n 
t his st u d y r ef err e d t o t h e e n g a g e m e nt of st u d e nts i n h a nds -o n a n d i n q uir y -b as e d dis c o v er y 
l e ar ni n g a cti viti es. T h e w or ki n g h y p ot h esis h er e w a s t h at w h e n S T E M is i m pl e m e nt e d as 
a di v ers e s et of e n g a gi n g a cti viti es, st u d e nts will e nj o y S T E M a n d ar e m or e li k el y t o h a v e 
hi g h er st u d e nt e n g a g e m e nt a n d l e ar ni n g pr ofi ci e n ci es. T h e st u d y w as criti c al b e c a us e it 
pr o vi d e d  i nf or m ati o n a b o ut h o w S T E M i m pl e m e nt ati o n a n d its r el atio ns hi p t o st u d e nt 
l e ar ni n g pr ofi ci e n ci es ar e r el ati v e t o s ci e n c e a n d m at h st at e st a n d a r ds a n d h o w t h os e 
l e ar ni n g pr ofi ci e n ci es ar e li mit e d b as e d o n r a c e a n d d e m o gr a p hi c al ar e as. I n cr e asi n g 
a c c ess t o a n d r e pr es e nt ati o n of t h es e p o p ul ati o ns i n S T E M fi el ds is n e c ess ar y t o i n cr e as e 
t h eir o p p ort u niti es t o p arti ci p at e i n t h e m o d er n e c o n o m y; t h e n ati o n w o ul d als o b e n efit 
gr e atl y if a l ar g er a n d m or e di v ers e t al e nt p o ol w er e t o p arti ci p at e i n t h e S T E M 
w or kf or c e ( Aft ers c h o ol Alli a n c e, 2 0 1 1).  
 C h a pt er I V pr o vi d e s d et ails of t h e  r es e ar c h fr a m e w or k a n d s el e ct e d t e c h ni q u es t o 
c oll e ct d at a, t h e e n vir o n m e nt i n w hi c h t h e st u d y t o o k  pl a c e, t h e m et h o d utili z e d t o s el e ct 
m e m b ers fr o m t h e p o p ul ati o n, pr ot o c ols t h at w er e  utili z e d w h e n w or ki n g wit h h u m a n 
s u bj e cts, i nstr u m e nts t h at w er e utili z e d t o c oll e ct d at a, a n d d at a c oll e cti o n pr o c e d ur es.  
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R es e a r c h D esi g n  
T h e p ur p os e of t his q u alit ati v e st u d y w as  t o e x pl or e t h e c orr el ati o ns 
b et w e e n  S T E M i m pl e m e nt ati o n, l e ar ni n g pr ofi ci e n c y, st u d e nt e n g a g e m e nt, t e a c h er 
p er c e pti o n, a n d e d u c ati o n al l e a d ers ’ p er c e pti o n wit h t h e ulti m at e g o al of d e v el o pi n g 
str at e gi es f or i m pr o v e d st u d e nt s u c c ess. T h e r es e ar c h er us e d a q u alit ati v e o b s er v ati o n 
f or m, a q u alit ati v e i nt er vi e w f or t e a c h ers a n d a q u alit ati v e i nt er vi e w f or e d u c ati o n al 
l e a d ers t o e x a mi n e t h e r el ati o ns hi ps b et w e e n t h e p er c e pti o ns of w h at g o es o n i n t h e 
bi ol o g y c l assr o o m t h at m a y i m p a ct l e ar ni n g pr ofi ci e n c y a n d st u d e nt e n g a g e m e nt.  
Tr a p h a g e n a n d Tr aill ( 2 0 1 5 ) st at ed ,  
A S T E M l e ar ni n g e c os yst e m e n c o m p ass es s c h o ols, c o m m u nit y s etti n gs s u c h as 
aft er -s c h o ol a n d s u m m er pr o gr a ms, s ci e n c e c e nt er s a n d m us e u ms, a n d i nf or m al 
e x p eri e n c es at h o m e a n d i n a v ari et y of e n vir o n m e nts t h at t o g et h er c o nstit ut e a 
ri c h arr a y of l e ar ni n g o p p ort u niti es f or y o u n g p e o pl e. A l e ar ni n g e c os yst e m 
h ar n ess es t h e u ni q u e c o ntri b uti o ns of all t h es e diff er e nt s etti n gs i n s y m bi osis t o 
d eli v er S T E M l e ar ni n g f or all c hil dr e n . ( par a . 4 )  
 A q u alit ati v e  c o n v e ni e n c e m et h o ds a p pr o a c h w as  t h e m ost a p pr o pri at e r es e ar c h 
d esi g n f or t his st u d y d u e t o t h e n o n -s p e cifi c, n o n -i d e ntif yi n g c orr el ati o ns of i nf or m ati o n  
b ei n g c oll e ct e d. D at a w er e  p ull e d fr o m m ulti pl e s o ur c es, s u c h as o bs er v ati o ns, 
i nt er vi e ws, a n d g e n er ali z e d cl ass-l e v el gr a d es. I n t his st u d y, t h e r es e ar c h er utili z e d  t h e 
i nt er vi e w r es p o ns es fr o m t e a c h ers a n d a d mi nistr at ors a n d t h e a n al ysis of o b s er v ati o ns t o 
d e m o nstr at e t h e fr a m e w o r k of h o w st u d e nts, t e a c h ers, a n d e d u c ati o n al l e a d ers w or k 
t o g et h er f or gr e at er g ai ns i n t h e cl assr o o m.  
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T h e t h e or eti c al fr a m e w or k w as b as e d o n t h e cl assifi c ati o n of e d u c ati o n al 
o bj e cti v es B e nj a mi n Bl o o m  ( Bl o o m et al., 1 9 5 6), a cti v e l e ar ni n g b y  B o n w ell ( 1 9 9 1) , a n d 
dis c o v er y l e ar ni n g b y Br u n er  ( 1 9 6 1) t o i n v esti g at e t h e i m p a ct of S T E M i m pl e m e nt ati o n. 
T h es e t hr e e t h e or eti c al fr a m e w or ks c o nsi d er e d  st u d e nt e n g a g e m e nt, a cti v e l e ar ni n g, 
t e a c h er i nstr u cti o n al pr a cti c es, t e a c h er p er c e pti o ns, t e a c h er b eli efs, t e a c h er e x p e ct ati o ns, 
t e a c h er-st u d e nt i nt er a cti o ns, a n d t h e w or k of a d mi nistr at ors w hil e e x a mi ni n g t h e 
r el ati o ns hi ps b et w e e n v ari a bl es t h at m a y i nfl u e n c e t h e i m p a ct of S T E M i m pl e m e nt ati o n. 
 
D es c ri pti o n of t h e S etti n g  
T his  st u d y w as c o n d u ct e d i n a n ur b a n s c h o ol distri ct i n t h e m etr o Atl a nt a ar e a i n  
t h e st at e of G e or gi a. T h e sit e of t h e st u d y w a s a hi g h s c h o ol l o o ki n g t o t h e f ut ur e a n d 
t a ki n g st e ps t o b e c o m e a S T E M-c ertifi e d s c h o ol . P arti c i p a nts i n th e st u d y w er e  h i g h 
s c h o ol t e a c h ers t h at t e a c h b i ol o g y t o 1 0t h gr a d ers a n d t h e a d mi nistr at ors  w er e  e d u c ati o n al 
l e a d ers wit hi n t h e s el e ct e d hi g h s c h o ol. Bi ol o g y is  a  r e q uir e d c o urs e f or gr a d u ati o n f or 
st u d e nts i n t h e st at e of G e or gi a. Bi ol o g y st a n d ar d s, c urri c ul u m m a p, a n d p a ci n g g ui d e ar e 
all pr o vi d e d fr o m t h e st at e as r es o ur c es f or t e a c hi n g t his c o urs e. T his c o urs e d o es n ot 
c urr e ntl y h a v e a m a n d at e d h a n ds -o n/ mi n ds -o n a p pr o a c h f or t e a c hi n g all c o n c e pts wit hi n 
t h e b i ol o g y c urri c ul u m. T h e s a m pl e of t e a c h ers a n d a d mi nistr at ors i n cl u d e d b ot h m al e 
a n d f e m al e wit h v ar yi n g y e ars of s er vi c es  (s e e T a bl e 5 ).   
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T a bl e  5  
D es cri pti o n of T e a c h er P arti ci p a nts  
P arti ci p a nt  S u bj e ct T a u g ht  G e n d er  
A  Bi ol o g y  M al e  
B  Bi ol o g y  F e m al e  
C  Bi ol o g y  F e m al e  
D  Bi ol o g y  F e m al e  
 
A c c or di n g t o t h e G o v er n or’s Offi c e of St u d e nt A c hi e v e m e nt ( n. d.), t h e s el e ct e d  
s c h o ol’s o v er all p erf or m a n c e is hi g h er t h a n  7 3 % of s c h o ols i n t h e st at e a n d is si mil ar t o 
its distri ct, st u d e nts’ a c a d e mi c gr o wt h is hi g h er t h a n 8 7 % of s c h o ols i n t h e st at e a n d 
hi g h er t h a n its distri ct, t h e gr a d u ati o n r at e is 9 1. 5 % w hi c h is hi g h er  t h a n 6 9 % of hi g h 
s c h o ols i n t h e st at e a n d hi g h er t h a n its distri ct, a n d 5 1. 1 % of gr a d u at e s ar e c oll e g e a n d 
c ar e er r e a d y.  A c c or di n g t o t h e G e or gi a  D e p art m e nt o f E d u c ati o n (2 0 1 9 ), C C R PI s c or e s 
f or t his s c h o ol is 7 9. 7 a n d m e as ur es t h e f oll o wi n g f a ct ors : c o nt e nts m ast er y ( w hi c h 
i n cl u d es E n glis h la n g u a g e a rts, m at h, sci e n c e, a n d so ci al st u di es), cl osi n g g a ps, r e a di n ess, 
a n d pr o gr ess. T h e o v er all st at e s c or e is 7 6. 6 a n d t h e a v er a g e hi g h s c h o ol s c or e is 7 5. 3 ;  
5 3. 8 % of t h e st u d e nts ar e e c o n o mi c all y dis a d v a nt a g e d.  T h e s c h o ol  i n t his r e s e ar c h is n ot 
a Titl e I  s c h o ol. S c h o ols e nr olli n g at l e ast 4 0 % of c hil dr e n fr o m l o w -i n c o m e fa mili es  ar e 
eli gi bl e t o us e Titl e I f u n ds  t o o p er at e s c h o ol-wi d e pr o gr a ms t h at s er v e all c hil dr e n a n d 
r ais e t h e a c hi e v e m e nt of t h e l o w est a c hi e vi n g st u d e nts ( U. S. D e p art m e nt of E d u c ati o n, 
2 0 1 8).  T h e m e di a n h o us e h ol d i n c o m e f or t h e ar e a is $ 6 1, 3 3 6. 0 0 a n d t h e m e di a n h o m e 
v al u e is $ 2 6 8, 9 0 0. 0 0 ( Ni c h e, 2 0 1 8). T a bl e 6  pr es e nts a n o v er vi e w of t h e st u d y sit e.  
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T a bl e 6  
St u d y Sit e O v er vi e w  
 
C h ar a ct eristi cs: S el e ct e d St u d y Sit e  N u m b er / P er c e nt  
S c h o ol Gr a d es  9 –  1 2  
N u m b er of St u d e nts E nr oll e d  2, 3 5 1  
S c h o ol D e m o gr a p hi cs   
 Et h ni cit y   
 Asi a n/ P a cifi c Isl a n d er  0. 4 %  
 A m eri c a n I n di a n/ Al as k a n N ati v e 0. 1 %  
 Bl a c k  9 5. 6 %  
 His p a ni c  2. 0 %  
 M ultir a ci al  1. 4 %  
 W hit e  0. 5 %  
 E c o n o mi c all y Dis a d v a nt a g e d  5 3. 8 %  
 E n glis h L e ar n ers  0. 2 %  
 St u d e nts wit h a Dis a bilit y  9. 3 %  
C C R PI S c or e  7 9. 7  
S c h o ol Cli m at e  8 9. 4  
Titl e 1 S c h o ol  N o  
 
N ot e: A d a pt e d fr o m t h e G e or gi a D e p art m e nt of E d u c ati o n ( 2 0 1 8). 
 
 
S a m pli n g P r o c e d u r es  
 T h e r es e ar c h er utili z e d a c o n v e ni e n c e s a m pl e of  f o ur b i ol o g y t e a c h ers a n d f o ur 
a d mi nistr at ors at a hi g h s c h o ol i n t h e m etr o  Atl a nt a ar e a. T h e s el e cti o n pr o c ess i n cl u d e d 
r e c ei vi n g a p pr o v al fr o m t h e s c h o ol distri ct w h er e t h e st u d y w as c o n d u ct e d. A 
c o n v e ni e n c e  s a m pl e w as c o n d u ci v e f or t his st u d y. C o n v e ni e n c e s a m pli n g ( als o k n o w n as 
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H a p h a z ar d S a m pli n g or A c ci d e nt al S a m pli n g) is a t y p e of n o n pr o b a bilit y or n o nr a n d o m 
s a m pli n g w h er e m e m b er s of t h e t ar g et p o p ul ati o n t h at m e et c ert ai n pr a cti c al crit eri a, s u c h 
as e as y a c c essi bilit y, g e o gr a p hi c al pr o xi mit y, a v ail a bilit y at a gi v e n ti m e, or t h e 
willi n g n ess t o p arti ci p at e ar e i n cl u d e d f or t h e p ur p os e of t h e st u d y (Eti k a n, 2 0 1 6).   
T h e r es e ar c h er i nt er vi e w e d f o ur t e a c h ers a n d f o ur a d mi nistr at ors ; t h e i nt er vi e ws 
t o o k pl a c e d uri n g pr e-pl a n ni n g, aft er s c h o ol, a n d d uri n g pl a n ni n g p eri o ds. O bs er v ati o n 
f or ms w er e c o m pl et e d d uri n g i nstr u cti o n al ti m e. I nt err u pti o n t o i nstr u cti o n al ti m e w as 
mi ni mi z e d b e c a us e w e ar e g e n er all y e x p e ct e d t o o bs er v e st aff m e m b e rs wit hi n t h e 
S ci e n c e D e p art m e nt at l e ast o n c e a w e e k a n d pr o vi d e f e e d b a c k. T h e o bs er v er c o n d u ct e d 
t h e o bs er v ati o ns i n a n i n c o ns pi c u o us w a y as t o n ot i nt err u pt a n y of t h e n or m al cl assr o o m 
a cti viti es.  T h e o bs er v ati o n w o ul d b e st o p p e d at a n y ti m e t h e t e a c h er  or o bs er v er d e e m e d  
t hat t h e cl assr o o m e n vir o n m e nt h a d  b e e n c o m pr o mis e d. T e a c h ers a n d a d mi nistr at ors t h at 
a gr e e d t o p arti ci p at e w er e i n cl u d e d i n t h e s a m pl e.  
 
W o r ki n g wit h H u m a n S u bj e cts  
Pri or t o c oll e cti n g d at a , p arti ci p a nts w er e i nf or m e d t h at p arti ci p ati o n w as 
v ol u nt ar y . T h e st u d y f oll o w e d t h e g ui d eli n es s et f ort h b y t h e I nstit uti o n al R e vi e w B o ar d 
(I R B) at Cl ar k Atl a nt a U ni v ersit y. T h e r es e ar c h er o bt ai n e d a p pr o v al fr o m Cl ar k Atl a nt a 
U ni v ersit y’s Offi c e of R e s e ar c h a n d S p o ns or e d Pr o gr a ms a n d fr o m t h e  s p o ns o ri n g s c h o ol 
distri ct ’s Pr o gr a m E v al u a ti o n D e p art m e nt  t o c o n d u ct t h e st u d y. P arti ci p a nts w er e 
pr o vi d e d a l ett er e x pl ai ni n g t h e p ur p os e of t h e st u d y. P arti ci p a nts r es p o n di n g t o t h e 
i nt er vi e ws r e m ai n e d a n o n y m o us, a n d c o nfi d e nti alit y w as e ns ur e d t o pr ot e ct p arti ci p a nt 
a n o n y mit y. I d e ntifi a bl e i nf or m ati o n w as n ot c oll e ct e d a n d p h ot o gr a p hs w er e  n ot  t a k e n. 
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I nf or m ati o n p arti ci p a nts pr o vi d ed  o n t h e c o ns e nt f or m a n d i n t h e i nt er vi e w w er e  st or e d 
s e p ar at el y fr o m  t h e d at a. T h e r es e ar c h er’s diss ert ati o n c h air h a d  a c c es s t o all d at a 
c oll e ct e d f or t h e d ur ati o n of t h e r es e ar c h. T h e fi n al st u d y d o es  n ot i n cl u d e a n y i d e ntif yi n g 
i nf or m ati o n. All d at a a n d d o c u m e nt ati o n c oll e ct e d will b e  d estr o y e d u p o n c o m pl eti o n of 
t his st u d y.  
 
I n st r u m e nt ati o n / L o c ati o n of R es e a r c h/ D at a C oll e cti o n P r o c e d u r es 
 I nt er vi e ws a n d o bs er v ati o n al f or ms w er e utili z e d d uri n g t h e F all 2 0 1 9 a c a d e mi c 
s c h o ol y e ar t o c oll e ct d at a wit hi n t h e s el e ct e d s c h o ol distri ct. I nt er vi e w q u esti o ns a n d t h e 
o bs er v ati o n al f or m w er e d e v el o p e d b y b ot h t h e r e s e ar c h er a n d t h e r e s e ar c h er’s 
diss ert ati o n c o m mitt e e. R es p o ns es t o t h e i nt er vi e ws a n d o bs er v ati o n al f or ms w er e 
utili z e d t o a ns w er t h e r es e ar c h q u esti o ns. T e a c h er i nt er vi e ws (s e e A p p e n di x A) w er e 
d e v el o p e d t o c oll e ct t e a c h ers ’ p er c e pti o n of S T E M i m pl e m e nt ati o n  a n d t h eir 
pr e p a r e d n ess f or a S T E M i m pl e m e nt e d pr o gr a m. A d mi nistr at or i nt er vi e w s (s e e A p p e n di x 
B) w er e d e v el o p e d t o c oll e ct a d mi nistr at ors ’ p er c e pti o n of S T E M i m pl e m e nt ati o n. T h e 
S T E M O bs er v ati o n F or m (s e e A p p e n di x C) w as d e v el o p e d t o c oll e ct d at a o n l e ar ni n g 
g ai ns/ a c a d e m i c a c hi e v e m e nt a n d st u d e nts l e v el of e n g a g e m e nt. T h e o bs er v ati o n  f or m 
utili z e d a Li k ert s c al e r a n gi n g fr o m 1 = Str o n gl y A gr e e, 2  =  A gr e e, 3 = Dis a gr e e, a n d  
4 = Str o n gl y Dis a gr e e.  
 T h e i nt er vi e w f or b ot h t h e t e a c h ers a n d a d mi nistr at ors c o nsist e d of 1 4 q u esti o ns 
a n d t h e o bs er v ati o n f or m c o nsist e d of 3 8 it e ms. C oll e cti v el y , t h e i nt er vi e w q u esti o n a n d 
t h e o bs er v ati o n f or m i n cl u d e d t h e f oll o wi n g v ari a bl es: l e ar ni n g pr ofi ci e n c y, st u d e nt l e v el 
of e n g a g e m e nt, t e a c h er p er c e pti o n of S T E M i m pl e m e nt ati o n, a n d a d mi nistr at or 
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p er c e pti o n of S T E M i m pl e m e nt ati o n. D at a w er e  dis a g gr e g at e d i nt o Mi cr os oft W or d a n d 
Mi cr os oft E x c el. U p o n t h e c o n cl usi o n o f t h e d at a, a d et ail e d a n al ysis s u m m ar y w as 
c o nstr u ct e d.  
 
St ati sti c al A p pli c ati o n s  
I nt er vi e ws a n d o bs er v ati o n al f or ms w er e ut ili z e d d uri n g t his q u alit ati v e st u d y. 
T h e i nt er vi e ws w er e utili z e d t o pr o vi d e a n a n al ysi s of t h e p er c e pti o ns of S T E M 
I m pl e m e nt ati o n f or b ot h t e a c h ers a n d a d mi nistr at ors. T h e o bs er v ati o n f or m s w er e utili z e d 
t o pr o vi d e a n a n al ysis of st u d e nt e n g a g e m e nt. C e ntr al t e n d e n ci es w er e utili z e d t o pr o vi d e 
a n al ysis f or l e a r ni n g pr ofi ci e n c y. T h e b uil di n g bl o c ks of t his q u alit ati v e st u d y w er e 
i d e ntifi e d a n d c at e g ori z e d f or a n al y zi n g t h e fi n di n gs of t his st u d y (s e e T a bl e 7 ). 
 
T a bl e 7  
 
R es e ar c h Q u esti o ns a n d I nstr u m e nt Ali g n m e nt  
 
  I n d e p e n d e nt D e p e n d e nt   
 R es e ar c h Q u e sti o n s  V ari a bl e  V ari a bl es  I nstr u m e nt s 
R Q 1  W h at ar e s ci e n c e, t e c h n ol o g y,  S T E M  A d mi nistr at or  I nt er vi e w 
 e n gi n e eri n g, a n d m at h e m ati cs  I m pl e m e nt ati o n P er c e pti o n   
 ( S T E M) e d u c ati o n al l e a d er s’     
 p er c e pti o ns of i m pl e m e nti n g S T E M     
 pr o gr a ms ?     
R Q 2  W h at ar e s ci e n c e, t e c h n ol o g y,  S T E M  T e a c h er   
 e n gi n e eri n g, a n d m at h e m ati cs  I m pl e m e nt ati o n P er c e pti o n  I nt er vi e w 
 ( S T E M) t e a c h er s’ p er c e pti o ns of    
 i m pl e m e nti n g S T E M pr o gr a ms ?    
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  I n d e p e n d e nt D e p e n d e nt   
 R es e ar c h Q u e sti o n s  V ari a bl e  V ari a bl es  I nstr u m e nt s 
R Q 3  I s t h er e a c orr el ati o n b et w e e n S T E M S T E M  St u d e nt L e v el of  O b s er v ati o n  
 i m pl e m e nt ati o n a n d st u d e nts’ l e v el I m pl e m e nt ati o n E n g a g e m e nt  F or m  
 of e n g a g e m e nt ?     
R Q 4  I s t h er e a c orr el ati o n b et w e e n l e v el of S T E M  L e ar ni n g g ai n s/  C e ntr al  
 e n g a g e m e nt a n d l e ar ni n g pr ofi ci e n c y ?  I m pl e m e nt ati o n A c a d e mi c  T e n d e n ci es  
   A c hi e v e m e nt   
 
 
D es c ri pti o n of D at a A n al ysis M et h o d s ( Q u alit ati v e)  
A q u alit ati v e st u d y w as  utili z e d t o e x pl or e t h e c orr el ati o n b et w e e n S T E M 
i m pl e m e nt ati o n a n d st u d e nt l e ar ni n g pr ofi ci e n c y, st u d e nt le v el of e n g a g e m e nt, t e a c h er 
p e r c e pti o n of S T E M im pl e m e nt ati o n , a n d e d u c ati o n al l e a d er s ’ p er c e pti o n of S T E M 
im pl e m e nt ati o n . T h e c e ntr al pr e mis e of a q u alit ati v e st u d y is a n i n v esti g ati o n of n at ur e 
f or a t h or o u g h u n d erst a n di n g of h o w s o ci al a cti viti es fit wit hi n t h e r e al m of n at ur al 
s ci e n c e.  Q u alit ati v e r es e ar c h f o c us es o n m ulti pl e i n q uir ers s yst e ms s u c h as c as e st u d y, 
d e m o gr a p h y a n d hist ori c al a n al ysis ( Cr es w ell & Pl a n o Cl ar k, 2 0 1 1 ). F o ur g e n er al s ets of 
d at a w er e  c oll e ct e d :  
1.  E d u c ati o n al le a d er i nt er vi e w ;  
2.  T e a c h er i nt er vi e w ;  
3.  St u d e nt o bs er v ati o ns ( b i ol o g y c l asses  o nl y) ; a n d  
4.  A ss ess m e nt of cl ass -l e v el gr a d es.   
T h e r es e ar c h er utili z e d  i nt er vi e w q u esti o ns t o i nt er vi e w f o ur t e a c h ers a n d f o ur 
e d u c ati o n al l e a d ers t o d e m o nstr at e t h e i m p a ct a n d t h e i m p ort a n c e of S T E M 
i m pl e m e nt ati o n. T h e i nt er vi e w of t h e e d u c ati o n al l e a d ers a n d t e a c h ers t o o k pl a c e d uri n g 
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pr e pl a n ni n g, af t er s c h o ol, d uri n g pl a n ni n g p eri o ds or a ti m e c o n v e ni e nt f or t h e 
p a rti ci p a nts. E a c h i nt er vi e w c o nsist e d of 1 4 q u esti o ns a n d t o o k  a b o ut 1 5 t o 3 0 mi n ut es t o 
c o m pl et e. I nt er vi e ws w er e  c o m pl et e d wit h o ut i n p ut or i nfl u e n c e of a n y o t h er p ers o n. T h e 
r es e ar c h er ut ili z ed  a n O bs er v ati o n al F or m, t o o bs er v e f o ur diff er e nt b i ol o g y cl assr o o ms 
f or a t ot al of t hr e e ti m es e a c h. Cl assr o o m o bs er v ati o ns t o o k pl a c e o v er a 1 0 t o 3 0 mi n ut e 
p eri o d t h at w as c o n v e ni e nt f or t h e st u d e nts a n d t e a c h ers.  O bs er v ati o ns w er e  c o n d u ct e d i n 
a n i n c o ns pi c u o us w a y as t o n ot i nt err u pt a n y of t h e n or m al cl assr o o m a cti viti es.  T h e 
o bs er v ati o n w o ul d h a v e  b e e n  st o p p e d at a n y ti m e t h e t e a c h er or o bs er v er d e e m e d  t hat t h e 
cl assr o o m e n vir o n m e nt h a d  b e e n c o m pr o mis e d.   C e ntr al t e n d e n ci es d at a ( m e a n, m o d e, 
m e di a n , a n d r a n g e) w er e us e d i n a n ass ess m e n t of cl ass l e v el gr a d es c oll e ct e d fr o m 
Bi ol o g y cl ass es t h at w er e o bs er v e d.   A n ali g n m e nt b et w e e n cl ass l e v el gr a d es a n d cl ass 
o bs er v ati o ns all o w e d  f or c orr el ati o ns b et w e e n st u d e nt e n g a g e m e nt a n d l e arni n g 
pr ofi ci e n ci es.  
 
S u m m a r y  
T hi s q u alit ati v e st u d y e x a mi n e d f o ur v ari a bl es a d mi nistr at or p er c e pti o n of S T E M 
i m pl e m e nt ati o n, t e a c h er p er c e pti o n of S T E M i m pl e m e nt ati o n, st u d e nt l e v el of 
e n g a g e m e nt, a n d l e ar ni n g pr ofi ci e n c y . F o ur t e a c h er s a n d f o ur a d mi nistr at ors w er e 
r e cr uit e d fr o m t h e s a m e hi g h s c h o ol t o p arti ci p at e wit hi n t his st u d y. C h a pt er I V pr o vi d e d  
a d es cri pti o n of t h e m et h o ds a n d pr o c e d ur es t h at w er e utili z e d i n t his st u d y. Fi n di n gs 
fr o m t his st u d y pr o vi d e e vi d e n c e -b as e d str at e gi es  t o s u p p ort t h e i m pl e m e nt ati o n of 
S T E M pr o gr a ms. T h e r es ults of t his st u d y pr o vi d e str at e gi es t h at will d e cr e a s e t h e S T E M 
a c hi e v e m e nt g a p, i n cr e as e l e ar ni n g pr ofi ci e n ci es , i n cr e as e t h e c o nfi d e n c e of t e a c h ers a n d 
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st u d e nts, a n d f ost er p ositi v e attit u d es f or st u d e nts i n u n d ers er v e d ar e as. Wit h f urt h er 
d e v el o p m e nt, t his S T E M st u d y c o ul d b e us ef ul  as a m o d el b y v ari o us s c h o ol distri cts 
d uri n g t h e pr o c ess of i m pl e m e nti n g a S T E M pr o gr a m.  It is i m a gi n a bl e t h at s e v er al s c h o ol 
s yst e ms i n G e or gi a ar e l o o ki n g f or str at e gi es t h at will i m p a ct u n d ers er v e d y o ut h b y 
i n cr e asi n g c o nfi d e n c e, i n cr e asi n g l e ar ni n g pr ofi ci e n c y, a n d i n cr e asi n g st u d e nts o v er all 
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C H A P T E R V  
 
A N A L Y SI S O F T H E D A T A  
 
 
T h e p ur p os e of t his q u alit ati v e st u d y w as  t o e x pl or e t h e c orr el ati o ns 
b et w e e n  S T E M i m pl e m e nt ati o n, l e ar ni n g pr ofi ci e n c y, st u d e nt e n g a g e m e nt, t e a c h er 
p er c e pti o n, a n d e d u c ati o n al l e a d ers ’ p er c e pti o n wit h t h e ulti m at e g o al of d e v el o pi n g 
str at e gi es  f or i m pr o v e d st u d e nt s u c c ess. T h e r es e ar c h er us e d a q u alit ati v e o b s er v ati o n 
f or m, a q u alit ati v e i nt er vi e w f or t e a c h ers a n d a q u alit ati v e i nt er vi e w f or e d u c ati o n al 
l e a d ers t o e x a mi n e t h e r el ati o ns hi ps b et w e e n t h e p er c e pti o ns of w h at g o es o n i n t h e 
bi ol o g y cl assr o o m t h at m a y i m p a ct l e ar ni n g pr ofi ci e n c y a n d st u d e nt e n g a g e m e nt.  T h e 
q u alit ati v e d at a fr o m t h e i nt er vi e w wit h t e a c h ers a n d e d u c ati o n al l e a d ers w er e  utili z e d t o 
a ns w er 1 4 q u esti o ns. I n a d diti o n, q u alit ati v e d at a w er e  c oll e ct e d fr o m cl assr o o m 
o bs er v ati o ns t o s u p p ort d at a fi n di n gs fr o m t h e 1 4 q u esti o ns fr o m b ot h t e a c h ers a n d 
e d u c ati o n al l e a d ers.  T his c h a pt er c o nt ai ns a n a n al ysis of all d at a c oll e ct e d.  
As e d u c ati o n al l e a d ers a n d t e a c h ers r es p o n d e d t o i nt er vi e w q u esti o ns , c o m m o n 
e m er gi n g t h e m es d e v el o p e d. T a bl e 8  is a m atri x of t h e e m er gi n g t h e m es f or e d u c ati o n al 
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T a bl e 8   
 
M atri x of C o m m o n E m er gi n g T h e m es f or E d u c ati o n al L e a d ers  
 
  C o m m o n R es p o n s es  Fr e q u e n c y of  
Q u esti o n  C o m m o n T h e m e  fr o m T h e m e t h e T h e m e 
Q u e sti o n 1  
A c c or di n g t o E d u c ati o n W e e k , 
o ur c o u ntr y's si n gl e bi g g est 
o b st a cl e is a p er p et u al S T E M 
t e a c h er s h ort a g e. As a n 
a d mi ni str at or, h o w d o w e fi x t his 
S T E M t e a c h er s h ort a g e ? H o w 
ar e S T E M t e a c h er s s ust ai n e d a n d 
m ai nt ai n e d ?  
 
C o m mit m e nt t o S T E M 
I m pl e m e nt ati o n 
 
S u p p ort  
 
2 o ut of 4  
Q u e sti o n 2  
A c c or di n g t o t h e U. S. 
D e p art m e nt of E d u c ati o n, o nl y 
1 6 % of A m eri c a n hi g h s c h o ol 
s e ni or s ar e pr ofi ci e nt i n m at h a n d 
i nt er est e d i n a S T E M 
c ar e er.  E v e n a m o n g t h o s e w h o 
d o g o o n t o p ur s u e a c oll e g e 
m aj or i n t h e S T E M fi el d s, o nl y 
a b o ut h alf c h o o s e t o w or k i n a 
r el at e d c ar e er. H o w d o w e 
i n cr e as e t h e p er c e nt a g e of 
st u d e nts t h at ar e pr ofi ci e nt i n 
m at h a n d i nt er est e d i n a S T E M 
c ar e er ?  
 
C o m mit m e nt t o S T E M 
I m pl e me nt ati o n  
 
Pr o vi d e S T E M 
E x p o s ur e a n d r e al -
w orl d c o n n e cti o ns  
 
 
2 o ut of 4  
Q u e sti o n 3  
A c c or di n g t o t h e lit er at ur e “ A 
S T E M l e ar ni n g e c o s yst e m 
e n c o m p as s es s c h o ols,  
 
C o m mit m e nt t o S T E M 
I m pl e m e nt ati o n 
 
F u n di n g P art n er s hi p s  
 
2 o ut of 4  
3 o ut of 4  
 
              ( c o nti n u e d) 
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  C o m m o n R es p o n s es  Fr e q u e n c y of  
Q u esti o n  C o m m o n T h e m e  fr o m T h e m e t h e T h e m e 
c o m m u nit y s etti n gs s u c h as aft er -
s c h o ol a n d s u m m er pr o gr a ms, 
s ci e n c e c e nt er s a n d m us e u ms, 
a n d i nf or m al e x p eri e n c es at 
h o m e a n d i n a v ari et y of e n vir o n -
m e nts t h at t o g et h er c o nstit ut e a 
ri c h arr a y of l e ar ni n g 
o p p ort u niti e s f or y o u n g p e o pl e. 
H o w d o w e pr o vi d e a S T E M 
l e ar ni n g e c o s yst e m at Hill Hi g h ? 
   
Q u e sti o n 4  
S T E M s kills ar e i n cr e asi n gl y 
n e c es s ar y t o n a vi g at e a n e v er -
m or e c o m pl e x w orl d a n d a 
gl o b ali z e d e c o n o m y. W h at 
s h o ul d l e a d er s d o t o i m pr o v e 
t h es e s kills a m o n gst o ur citi z e ns 
a n d st u d e nts s o t h e y c a n 
p arti ci p at e f ull y i n c o nt e m p or ar y 
s o ci et y a n d t h e m o d er n 
e c o n o m y ?  
 
C o m mit m e nt t o S T E M 
I m pl e m e nt ati o n 
 
E x p o s ur e  
 
2 o ut of 4  
Q u e sti o n 5  
S T E M is o n e of t h e m o st 
si g nifi c a nt pr o gr a ms t h at 
st u d e nts h a v e i n t h e c urr e nt 
c urri c ul u m p att er n, u nf ort u n at el y 
S T E M is als o t h e m o st 
c h all e n gi n g pr o gr a m b e c a u s e a  
 
C o m mit m e nt t o S T E M 
I m pl e m e nt ati o n 
 
•  C o m m u ni c ati o n  
•  F o u n d ati o n S kills  
•  E x p o s ur e/ S T E M 
E x p eri e n c es  
 
2 o ut of 4  
2 o ut of 4  
2 o ut of 4  
 
             ( c o nti n u e d) 
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  C o m m o n R es p o n s es  Fr e q u e n c y of  
Q u esti o n  C o m m o n T h e m e  fr o m T h e m e t h e T h e m e 
l ar g e m aj orit y of st u d e nts will 
eit h er f ail m at h or s ci e n c e. 
A c c or di n g t o P e w R e s e ar c h, O n e 
of t h e bi g g est cr o ss -n ati o n al t e sts 
is t h e Pr o gr a m m e f or 
I nt er n ati o n al St u d e nt 
Ass es s m e nt  ( PI S A), w hi c h 
m e as ur es r e a di n g a bilit y, m at h 
a n d s ci e n c e lit er a c y a n d ot h er 
k e y s kills  a m o n g 1 5 -y e ar -ol d s i n 
d o z e ns o f d e v el o p e d a n d 
d e v el o pi n g c o u ntri e s e v er y t hr e e 
y e ar s. T h e m o st r e c e nt PI S A 
r es ult s fr o m 2 0 1 5, pl a c e d t h e 
U. S. at a n  u ni m pr essi v e 3 8t h  o ut 
of 7 1  c o u ntri es i n m at h a n d 2 4t h 
i n s ci e n c e. H o w d o w e i m pr o v e 
as a n ati o n ?  
   
Q u e sti o n 6  
D o y o u t hi n k S T E M 
i m pl e m e nt ati o n s h o ul d t a k e pl a c e 
at Hill Hi g h S c h o ol ? W h y or w h y 
n ot ?  
 
Str at e gi e s f or S T E M 
I m pl e m e nt ati o n 
 
Y es, a d mi nistr at or s 
b eli e v e S T E M 
i m pl e m e nt ati o n 
s h o ul d t a k e pl a c e at 
Hill Hi g h  
 
3 o ut of 4  
Q u e sti o n 7  
I n y o ur o pi ni o n, h o w will a 
s u c c e ssf ull y S T E M i m pl e m e nt e d 
cl assr o o m l o o k ?  
 
Str at e gi e s f or S T E M 
I m pl e m e nt ati o n 
 
St u d e nt c e nt er e d  
t e c h n ol o g y i nf u s e d 
 
2 o ut of 4  
 
Q u e sti o n 8  
H o w will t h e d at a b e utili z e d t o 
e nf or c e a n a cti o n pl a n of  
 
Str at e gi e s f or S T E M 
I m pl e m e nt ati o n 
 
S ur v e ys / R u bri c t o 
o bt ai n f e e d b a c k  
 
2 o ut of 4  
 
              ( c o nti n u e d) 
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  C o m m o n R es p o n s es  Fr e q u e n c y of  
Q u esti o n  C o m m o n T h e m e  fr o m T h e m e t h e T h e m e 
i m pl e m e nti n g S T E M at Hill Hi g h 
S c h o ol ?  
   
Q u e sti o n 9  
H o w will S T E M i m pl e m e nt ati o n 
i m p a ct st u d e nt l e ar ni n g 
pr ofi ci e n c y ?  
 
Str at e gi e s f or S T E M 
I m pl e m e nt ati o n 
 
St u d e nt Pr e p ar ati o n  
 
2 o ut of 4  
Q u e sti o n  1 0  
D o y o u b eli e v e S T E M 
i m pl e m e nt ati o n will i m pr o v e 
y o ur C C R PI s c or es ?  
 
Str at e gi e s f or S T E M 
I m pl e m e nt ati o n 
 
Y es, S T E M 
i m pl e m e nt ati o n will 
i m pr o v e C C R PI 
s c or es  
 
3 o ut of 4  
Q u e sti o n 1 1  
H o w d o w e e ns ur e t h at S T E M 
l ess o n s ar e cl o s el y ali g n e d t o 
S T E M st a n d ar d s  a n d o bj e cti v es ?  
 
Str at e gi e s f or S T E M 
I m pl e m e nt ati o n 
 
Pl a n ni n g  
 
3 o ut of 4  
Q u e sti o n 1 2  
W h at c h all e n g es or li mit ati o n s 
s h o ul d b e c o nsi d er e d w h e n 
i m pl e m e nti n g a S T E M pr o gr a m ? 
C h all e n g es of 
I m pl e m e nti n g S T E M 
•  Ti m e  
•  F u n di n g  
•  S T E M t e a c h er 
s h ort a g e  
2 o ut of 4  
2 o ut of 4  
2 o ut of 4  
Q u e sti o n 1 3  
I n y o ur o pi ni o n, h o w c a n S T E M 
t e a c h er s’ c urri c ul u m a n d 
i nstr u cti o n al k n o wl e d g e b e 
br o a d e n e d s o t h at it e n c o m p as s es 
s ci e n c e, t e c h n ol o g y, e n gi n e eri n g, 
a n d m at h e m ati cs ?  
 
C h all e n g es of 
I m pl e m e nti n g S T E M 
 
Pr of essi o n al 
D e v el o p m e n t 
 
4 o ut of 4  
Q u e sti o n 1 4  
D o y o u h a v e a n y c o n cl u di n g 
t h o u g hts as t o h o w o n e c a n 
i ns ur e t h e s u c c e ssf ul 
i m pl e m e nt ati o n of S T E M at Hill 
Hi g h S c h o ol ?  
 
C h all e n g es of 
I m pl e m e nti n g S T E M 
 
F u n di n g  
 
2 o ut of 4  
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T a bl e 9   
 
M atri x of C o m m o n E m er gi n g T h e m es f or T e a c h er s  
 
  C o m m o n R es p o n s es  Fr e q u e n c y of  
Q u esti o n  C o m m o n T h e m e  fr o m T h e m e t h e T h e m e 
Q u e sti o n 1  
Pl e as e pr o vi d e a bri ef 
d es cri pti o n o n t h e t y p e of S T E M 
I m pl e m e nt ati o n y o u’ v e 
pr e vi o usl y b e e n i n v ol v e d i n. 
W h at s u bj e cts w er e t h e S T E M 
pr o gr a ms t ar g et e d t o ? W h at a g e 
gr o u p w er e t h e S T E M pr o gr a ms 
t ar g et e d t o ? 
 
S T E M I m pl e m e nt ati o n/ 
S T E M E x p eri e n c e    
 
 
M o st t e a c h er s h a v e 
littl e e x p eri e n c e wit h 
S T E M   
 
4 o ut of 4  
Q u e sti o n 2  
D o y o u b eli e v e S T E M 
I m pl e m e nt ati o n is i m p ort a nt, 
us ef ul a n d v al u a bl e, w h y ?  
 
S T E M I m pl e m e nt ati o n/ 
S T E M E x p eri e n c e  
 
M o st t e a c h er s b eli e v e 
S T E M s h o ul d b e 
i m pl e m e nt e d 
 
4 o ut of 4  
Q u e sti o n 3  
D es cri b e t e c h ni q u es y o u h a v e 
us e d t o e n g a g e l e ar n er s.  
 
S T E M I m pl e m e nt ati o n/ 
S T E M E x p eri e n c e  
 
•  C as e St u d y  
•  Vi d e o s  
•  L a b s  
•  H a n d s -o n  
•  Pr oj e cts  
•  R e al w orl d 
a p pli c ati o ns  
 
2 o ut of 4  
2 o ut of 4  
2 o ut of 4  
2 o ut of 4  
2 o ut of 4  
2 o ut of 4  
Q u e sti o n 4  
W h at k n o wl e d g e, e x p eri e n c es 
a n d s u p p ort d o t e a c h er s n e e d t o 
eff e cti v el y t e a c h S T E M 
s u bj e cts ?    
 
S u p p ort/ Pr of essi o n al 
D e v el o p m e nt  
 
B a c k gr o u n d i n 
S T E M, d e gr e e fr o m a  
c oll e g e or u ni v er sit y  
 
3 o ut of 4  
 
              ( c o nti n u e d) 
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  C o m m o n R es p o n s es  Fr e q u e n c y of  
Q u esti o n  C o m m o n T h e m e  fr o m T h e m e t h e T h e m e 
Q u e sti o n 5  
Ar e y o u i n v ol v e d i n d esi g ni n g 
S T E M a cti viti es ? D es cri b e y o ur 
r ol e. W o ul d y o u li k e t o pr o vi d e 
m or e i n p ut o n t h e S T E M 
a cti viti e s t h at y o u ar e c urr e ntl y 
i n v ol v e d i n d esi g ni n g ?    
 
S u p p ort/ Pr of essi o n al 
D e v el o p m e nt  
 
•  S o m e t e a c h er s ar e 
i n v ol v e d i n 
d esi g ni n g S T E M  
•  S o m e t e a c h er s ar e 
n ot i n v ol v e d i n 
d esi g ni n g S T E M  
 
 
2 o ut of 4  
 
 
2 o ut of 4  
Q u e sti o n 6  
D o y o u f e el y o u h a v e e n o u g h 
u p -t o-d at e i nf or m ati o n wit h 
r es p e ct t o t h e k n o wl e d g e a n d 
u n d er st a n di n g of all S T E M 
s u bj e cts a n d h o w t h e y all 
i nt e gr at e wit h e a c h ot h er ?    
 
S u p p ort/ Pr of essi o n al 
D e v el o p m e nt  
 
M o st t e a c h er s f e el 
t h at t h e y d o n ot h a v e 
e n o u g h i nf or m ati o n 
i n r ef er e n c e t o S T E M 
 
 
4 o ut of 4  
Q u e sti o n 7  
I s t h er e e n o u g h pr of essi o n al 
d e v el o p m e nt a n d tr ai ni n g a n d or 
i nf or m ati o n pr o vi d e d t o y o u 
wit hi n y o ur s c h o ol t o s h ar e wit h 
t h e st u d e nt s a b o ut t h e 
i m p ort a n c e of S T E M or w o ul d 
y o u li k e m or e ? H o w d o y o u 
a c c ess S T E M i nf or m ati o n ?    
 
S u p p ort/ Pr of essi o n al 
D e v el o p m e nt  
 
•  S o m e t e a c h er s f e el 
t h at t h er e is n o 
pr of essi o n al 
d e v el o p m e nt a n d 
tr ai ni n g t o s h ar e 
wit h t h e st u d e nt s 
a b o ut t h e 
i m p ort a n c e of 
S T E M  
•  S o m e t e a c h er s 
w o ul d li k e m or e 
pr of essi o n al 
d e v el o p m e nt a n d  
 








2 o ut of 4  
 
             ( c o nti n u e d) 
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  C o m m o n R es p o n s es  Fr e q u e n c y of  
Q u esti o n  C o m m o n T h e m e  fr o m T h e m e t h e T h e m e 
   tr ai ni n g t o s h ar e 
wit h  st u d e nts t h e 
i m p ort a n c e of 
S T E M  
 
Q u e sti o n 8  
H o w will t h e d at a b e utili z e d t o 
e nf or c e a n a cti o n pl a n of 
I m pl e m e nti n g S T E M at Hill 
Hi g h S c h o ol ?  
 
I m pl e m e nt ati o n of 
R es e ar c h B as e d 
Str at e gi e s  
 
M o st t e a c h er s b eli e v e 
t h at d at a c a n b e 
utili z e d t o i m pl e m e nt 
S T E M at Hill Hi g h 
S c h o ol  
 
4 o ut of 4  
Q u e sti o n 9  
D o y o u f e el S T E M 
I m pl e m e nt ati o n/ Pr o gr a ms ar e i n 
li n e wit h t h e c urri c ul u m ? H o w 
c a n t hi s ali g n m e nt b e i m pr o v e d ? 
 
I m pl e m e nt ati o n of 
R es e ar c h B as e d 
Str at e gi e s  
 
M o st t e a c h er s f e el 
S T E M 
i m pl e m e nt ati o n is i n 
li n e wit h t h e 
c urri c ul u m  
 
3 o ut of 4  
Q u e sti o n 1 0  
W h at e v al u ati o n m e as ur es ar e 
y o u t a ki n g i nt o a c c o u nt w h e n 
d e ci di n g if S T E M pr o gr a ms 
h a v e b e e n eff e cti v e/ 
i nf or m ati v e/i nfl u e nti al ? H o w d o 
y o u m e as ur e st u d e nt e n g a g e m e nt 
a n d l e ar ni n g pr ofi ci e n c y ? W h at 
ar e y o ur e v al u ati o n 
m et h o d ol o gi es ? W h o d o y o u 
c oll e ct f e e d b a c k fr o m ? St u d e nts, 
p ar e nts, pr a ctiti o n er s, et c. ? H o w 
d o y o u c oll e ct f e e d b a c k ? Ar e 
t h e y o n e-ti m e f e e d b ac k s or  
 
I m pl e m e nt ati o n of 
R es e ar c h B as e d 
Str at e gi e s  
 
•  Cl as sr o o m 
P erf or m a n c e  
•  L a b s  
•  Gr a d e  
•  B e h a vi or  
•  Pr oj e cts  
 
4 o ut of 4  
 
             ( c o nti n u e d) 
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  C o m m o n R es p o n s es  Fr e q u e n c y of  
Q u esti o n  C o m m o n T h e m e  fr o m T h e m e t h e T h e m e 
l o n git u di n al f e e d b a c k s ? D o y o u 
h a v e a n y s u g g esti o ns f or t h e 
e v al u ati o n pr o c ess ?    
   
Q u e sti o n 1 1  
I n y o ur o pi ni o n, d o es t h e 
i n n o v ati v e h a n d s-o n i n q uir y 
b as e d p e d a g o g y h a v e a p o siti v e 
i m p a ct o n t h e a c hi e v e m e nt of 
st u d e nts i n S T E M s u bj e cts ? 
W h at ar e its li mit ati o ns ? 
 
I m pl e m e nt ati o n of 
R es e ar c h B as e d 
Str at e gi e s  
 
•  Y es  
•  Li mit ati o ns ar e 
ti m e 
•  Li mit ati o ns ar e 
r es o ur c es 
 
4 o ut of 4  
2 o ut of 4  
 
3 o ut of 4  
Q u e sti o n 1 2  
H o w d o es h a n d s -o n i nstr u cti o n 
fit i nt o l e ct uri n g a p pr o a c h es i n 
S T E M c urri c ul u m ?    
 
I m p a ct of S T E M 
I m pl e m e nt ati o n 
 
V er y h el pf ul i n 
pr o m oti n g l e ar ni n g  
 
4 o ut of 4  
Q u e sti o n 1 3  
W h at q u aliti e s ar e y o u e x p e ct e d 
t o e x hi bit aft er b e n efiti n g fr o m 
pr of essi o n al d e v el o p m e nt i n t h e 
t e a c hi n g of S T E M usi n g h a n d s-
o n a p pr o a c h ?  
 
I m p a ct of S T E M 
I m pl e m e nt ati o n 
 
C o nfi d e n c e, 
k n o wl e d g e, a n d s kill s  
 
 
4 o ut of 4  
Q u e sti o n 1 4  
A n y c o n cl u di n g r e m ar k s 
r e g ar di n g t h e s u p p ort y o u n e e d 
wit h S T E M I m pl e m e nt ati o n ?    
 
I m p a ct of S T E M 
I m pl e m e nt ati o n 
 
S T E M tr ai ni n g, 
m o n e y, s m all er 
cl ass es/ m or e 
m a n a g e a bl e cl as s es, 
cl e ar e x p e ct ati o ns  
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E d u c ati o n al L e a d e rs ’ I nt e r vi e w Q u esti o n s  a n d R es p o n s es  
P a rti ci p a nt A ( C o nt e nt A d mi nist r at o r/ Assist a nt P ri n ci p al):  
l. A c c o r di n g t o E d u c ati o n W e e k , o u r c o u nt r y's si n gl e bi g g est o b st a cl e is a 
p e r p et u al S T E M t e a c h e r s h o rt a g e. As a n a d mi nist r at o r, h o w d o w e fi x 
t his S T E M t e a c h e r s h o rt a g e ? H o w a r e S T E M t e a c h e rs s u st ai n e d a n d 
m ai nt ai n e d ?  
M ai nt ai n S T E M t e a c h ers is, I t hi n k, t hr o u g h s u p p orti n g t h e m fr o m y e ar o n e,  
gi vi n g t h e m a m assi v e a m o u nt of,  pr of essi o n al d e v el o p m e nt, b ut pr of essi o n al 
d e v el o p m e nt t h at will s u p p ort t e a c hi n g t h eir l e ar ni n g i n t h e cl assr o o m. A n d t h e 
r e as o n w h y I s a y t h at is b e c a us e, m e c o mi n g fr o m o ut i n t h e S T E M fi el d, a n d n ot 
h a vi n g a n  e d u c ati o n al d e gr e e o n c e I c a m e i nt o e d u c ati o n, it w as an  iss u e of j ust 
n ot k n o wi n g p e d a g o g y. S o I k n e w t h e c o nt e nt, I j u st di d n't  h a v e str o n g t e a c hi n g 
p r a cti c es. S o it g o es b a c k t o m ai nt ai n or s ust ai n t e a c h ers is w e m ust,  s u p p ort  t h e m 
fr o m d a y o n e, b ut als o, gi v e t h e m a ut o n o m y t o d o s o m e of t h e S T E M, a cti viti es 
a n d us e o ur S T E M b a c k gr o u n d i n s u p p ort of t h e st a n d ar ds t h at t h e st at e alr e a d y 
h as, b e c a us e t h e st at e st a n d ar ds i n a s ci e n c e cl ass,  is g e ar e d o nl y t o w ar ds s ci e n c e, 
a n d w e t hi n k a b o ut, o k a y, I w a nt t o  i n c or p or at e, m a y b e, t e c h n ol o g y or 
e n gi n e eri n g, b ut t h e st a n d ar d d o es n't s a y t h at, an d  t h e n w e ar e h el d a c c o u nt a bl e 
f or st at e st a n d ar di z e d e x a ms i n s o m e of t h es e c o ur s es. S o I t hi n k gi vi n g t e a c h ers 
t h e a bilit y t o h a v e a ut o n o m y a n d s u p p ort, b ut k n o wi n g h o w t h at a ct u all y l o o ks i n 
a cl assr o o m.   (P ers o n al c o m m u ni c ati o n, A u g us t 6, 2 0 1 9) 
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2.  A c c o r di n g t o t h e U. S. D e p a rt m e nt of E d u c ati o n,  o nl y 1 6 %  of A m e ri c a n 
hi g h s c h o ol s e ni o rs a r e p r ofi ci e nt i n m at h a n d i nt e r est e d i n a S T E M 
c a r e e r.  E v e n a m o n g t h o s e w h o d o g o o n t o p u rs u e a c oll e g e m aj o r i n t h e 
S T E M fi el d s, o nl y a b o ut h alf c h o os e t o w o r k i n a r el at e d c a r e e r. H o w d o 
w e i n c r e as e t h e p e r c e nt a g e of st u d e nts t h at a r e p r ofi ci e nt i n m at h a n d 
i nt e r est e d i n a S T E M c a r e e r ?  
S o it g o es b a c k t o  t e a c h ers t h at g o i nt o t h e fi el d of e d u c ati o n, t a k e t h es e 
e d u c ati o n al c o urs es, b ut m a y n ot h a v e str o n g c o nt e nt. S o fr o m w h at I' v e o b s er v e d 
o n t h e o utsi d e of e d u c ati o n, a n d n ot g oi n g t hr o u g h e d u c ati o n i n u n d er gr a d u at e, I 
s a w t h at w h e n y o u h a v e a d e gr e e i n e d u c ati o n, it's  t a ki n g t h os e e d u c ati o n al 
c o urs es, a n d t h e n t h e y t ell y o u, ‘O k a y, w h at ar e a d o y o u w a nt t o g o i nt o ? ’ A n d 
p e o pl e g o i nt o it b as e d o n t h eir o w n i nt er est, or m a y b e,  a n  ar e a t h at m a y b e e asi er 
t h a n ot h er ar e as. S o E L A a n d s o ci al st u di es ar e t h e ar e as t h at's m or e q u alit ati v e, 
a n d s o t e a c h ers w a nt t o g o i n t h at fi el d b e c a us e t h e y f e el t h at m at h a n d s ci e n c e is 
h ar d, a n d I t hi n k it's a p er c e pti o n of gi vi n g t h os e t e a c h ers i n t h os e u n d er gr a d u at e 
c o urs es m or e of t h os e c o urs es t h at t h e y'r e g oi n g t o t e a c h, be c a us e w h e n y o u g o 
i nt o 6t h t hr o u g h 1 2t h c o urs es, t h e y e x p e ct y o u t o h a v e t h at c o nt e nt k n o wl e d g e. 
W h er e if y o u g o t hr o u g h f o ur y e ars of c oll e g e, a n d y o u' v e o nl y t a k e n t w o or t hr e e 
m at h c o urs es, b ut y o u w a nt m e t o g o i nt o hi g h s c h o ol a n d t e a c h al g e br a or t e a c h 
g e o m etr y a n d b e t h e e x p ertis e, w h e n t h er e's n o str o n g f o u n d ati o n i n t h at ar e a, s o 
it's diffi c ult. A n d s o f or u s e d u c at ors, h a vi n g t o e x pl ai n t h os e c o n c e pts i n m at h 
w h e n w e' v e o nl y t a k e n a c ert ai n a m o u nt of pr er e q uisit es t o g et t his p arti c ul ar 
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d e gr e e, it's o v er w h el mi n g. It's diff er e nt i n el e m e nt ar y w h er e, y o u k n o w, y o u'r e 
t e a c hi n g all s u bj e ct ar e as. B ut w h e n y o u g et i nt o mi d dl e s c h o ol a n d hi g h s c h o ol, 
y o u b e c o m e t h e e x p ert b e c a us e t h at c hil d c o m es t o y o ur cl ass wit h, t a ki n g t h at 
m at h c o urs e, a n d t h e y w a nt t o  k n o w t h at y o u k n o w m at h. A n d s o if y o u d o n't 
h a v e a str o n g f o u n d ati o n, it d o es n't c o m e a cr oss as  y o u b ei n g t h e e x p ert. Als o,  I 
tr ul y b eli e v e t h at it's b e c a us e of, a g ai n , b a c k at t h e c oll e g e l e v el, t h os e c o urs es 
t h at ar e r e q uir e d t o g o i nt o th os e s p e cifi c ar e as ar e n ot S T E M ar e as, or t h e y ar e 
n ot c at er e d t o w ar ds w h at is n e e d e d t hr o u g h 6t h t hr o u g h 1 2. A n d I' m b ei n g h o n est 
a b o ut it, b ut t h at's t h e r e alit y. I h a v e a d e gr e e i n bi ol o g y, bi ol o gi c al s ci e n c e, mi n or 
i n c h e mistr y, a n d mi n or i n m at h. I  h a d t h at str o n g f o u n d ati o n b ef or e I w e nt i nt o 
e d u c ati o n, s o I w as a bl e t o e x p o u n d u p o n t hi n gs t h at m ost t e a c h ers t h at g o 
t hr o u g h t h e e d u c ati o n al tr a c k c a n't b e c a us e t h e y j u st d o n't h a v e t h at i n d e pt h 
k n o wl e d g e . T h e y f e el li k e t h e y d o n't h a v e a str o n g f o u n d ati o n i n it, s o it's t h e f e ar 
of t h e u n k n o w n. A n d t h e r e as o n w h y w e d o n't h a v e t h e m st a y, is t h at  e v e n i f t h e y 
g o d o w n t h e S T E M r o ut e j ust t hi n k a b o ut it, w e, T h e U nit e d St at es just j u m p e d o n 
b o ar d wit h t h e i d e a of S T E M, b e c a us e t his is w h er e w e'r e g oi n g. T e c h n ol o g y is 
t a ki n g o v er. W e w a nt t o k n o w m or e a b o ut t h e w orl d ar o u n d us. S o t h e y'r e n o w 
h a vi n g t h e d e gr e es i n S T E M t h at t h e y di d n' t h a v e b ef or e. S o n o w it's t h e n e w, 
g e n er ati o n  t h at h as t o g et t hr o u g h t h os e f o ur y e ars of c oll e g e t hr o u g h S T E M, a n d 
t h e n w e cr e at e j o bs i n t h os e ar e as. A n d t h es e j o bs ar e j ust st arti n g t o b e cr e at e d 
f or S T E M fi el ds, c o m p ar e d  t o y e ars a g o.  (P ers o n al c o m m u ni c ati o n, A u g ust 6, 
2 0 1 9)  
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3.  A c c o r di n g t o t h e lit e r at u r e, A S T E M l e a r ni n g e c os yst e m e n c o m p ass es 
s c h o ols, c o m m u nit y s etti n gs s u c h as aft e r -s c h o ol a n d s u m m e r p r o g r a m s, 
s ci e n c e c e nt e rs a n d m u s e u ms, a n d i nf o r m al e x p e ri e n c es at h o m e a n d i n a 
v a ri et y of e n vi r o n m e nts t h at t o g et h e r c o n stit ut e a ri c h a r r a y of  l e a r ni n g 
o p p o rt u niti es f o r y o u n g p e o pl e .  H o w d o w e p r o vi d e a S T E M l e a r ni n g 
e c os yst e m at Hill Hi g h ?  
T o cr e at e a t hri vi n g, S T E M e c os yst e m first w e h a v e t o i n v ol v e o ur c o m m u nit y. 
S o it's r e all y i m p ort a nt a b o ut p art n ers hi ps wit h t h e s c h o ol. I f w e d o n't h a v e t h os e 
p art n ers hi ps, st u d e nts c a n't s e e t h e i m p a ct of t a ki n g S T E M cl ass es, or  w h y it's s o 
i m p ort a nt, a n d  li k e I s ai d b ef or e, j ust h a vi n g t h es e j o bs t h at's c o mi n g t o b e a p art 
of o ur c o m m u nit y, a n d st u d e nts d o n't r e all y k n o w a b o ut it. It's a b o ut t h e 
m ar k eti n g a n d a d v ertis e m e nt of it. It's a b o ut b ei n g a bl e t o i n v ol v e o ur c o m m u nit y, 
b ut als o pr e p ari n g  o ur t e a c h ers, b e c a us e t e a c h ers h a v e  t o b e pr e p ar e d if w e'r e 
g oi n g t o m a k e t his a cr os s -c urri c ul ar a n d h a v e m aj orit y of o ur cl ass es, k n o w a b o ut  
S T E M c ar e ers. T h e y  h a v e t o k n o w a b o ut  t h e S T E M b a c k gr o u n d. S o pr e p ari n g 
t e a c h ers, pr e p ari n g a d mi nistr ati o n t e a m,  pr e p ari n g t h e s c h o ol t o d o m or e 
e xtr a c urri c ul ar a n d aft ers c h o ol pr o gr a ms t h at will s u p p ort t h e i d e a of 
i m pl e m e nt ati o n of S T E M wit hi n t h e s c h o ol. If y o u d o n't h a ve  t h at, t h er e's n o w a y 
p ossi bl e w ell,  it is p ossi bl e, b ut it w o ul d b e m or e diffi c ult t o m a k e it a str o n g 
S T E M e c os yst e m. A ls o it's a b o ut a w are n ess. A l ot of o ur p ar e nts, m a y w or k i n 
S T E M ar e as, b ut if y o u d o n't h a v e t h at  t y p e of c o m m u ni c ati o n at h o m e, a n d d o n' t 
c o m m u ni c at e wit h t h e s c h o ols. I pr o mis e, I j ust m et a l a d y a n d, a n d a g u y t h at, 
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t h eir s o n g o es t o s c h o ol h er e a n d t h e f at h er is a n e n gi n e er. W ell, w e h a v e c ar e er 
d a y, w e h a v e t o as k p ar e nts t o c o m e o ut a n d d o n at e t h eir ti m e. B ut i n t h os e 
c ar e ers, it's v er y d e m a n di n g as w ell, s o y o u ha v e t o b e a bl e t o b al a n c e,  t h e w or k 
lif e, b ut als o t h e v ol u nt e er lif e, gi vi n g b a c k t o t h e c o m m u nit y. P art n ershi p wit h 
t h e c o m m u nit y is j ust diffi c ult f or e v er y b o d y, b ut I t hi n k t h at if w e h a v e a 
str e a mli n e of c o m m u ni c at i o n b et w e e n t h e c o m m u nit y, all st a k e h ol d ers, st u d e nts 
a n d p ar e nts, it'll b e m or e c o h esi v e t o cr e at e a S T E M  e c os yst e m.  (P ers o n al 
c o m m u ni c ati o n, A u g ust 6, 2 0 1 9 ) 
4.  S T E M s kills a r e i n c r e asi n gl y n e c ess a r y t o n a vi g at e a n e v e r -m o r e c o m pl e x 
w o rl d a n d a gl o b ali z e d  e c o n o m y. W h at s h o ul d l e a d e rs d o  t o i m p r o v e 
t h es e s kills a m o n gst o u r citi z e n s a n d st u d e nts s o t h e y c a n p a rti ci p at e f ull y 
i n c o nt e m p o r a r y s o ci et y a n d t h e m o d e r n e c o n o m y ?  
F irst, h ow d o w e d o t h at, w e n e e d m o n e y b e c a us e m o n e y c o m es wit h s kills.  
S o w h e n I, t hi n k a b o ut l e a d ers fr o m e d u c ati o n al l e a d ers hi p i n r e g ar ds t o t h e 
g o v e r n or a n d h o w s c h o ol s ar e f u n d e d it's a p u bli c s c h o ol, so m o n e y is  all o c at e d 
f or c ert ai n t hi n gs so w e h a v e t o cr e at e s o m e t y p e of b u d g et, I b eli e v e, if w e w a nt 
t o p us h t h e m, b e c a us e it's a  h ot t o pi c ri g ht n o w w e h a v e t o b e a bl e t o b u d g et a n d 
gi v e s u p p ort m o n et ar y s u p p ort  t o s c h o ols as w ell a s i nstr u cti o n all y b e c a us e, 
l e a d ers i n t h e b uil di n g n e e d s u p p ort t o  m a n a g e a n d f a cilit at e l e ar ni n g f or all a n d 
all st aff, b ut w e h a v e t o g et t h at s u p p ort  as w ell a n d s o I t hi n k it's a t o p -d o w n 
ef f e ct. If w e h a v e m or e m o n e y t o s u p p ort t his i niti ati v e, as w ell  as gi vi n g o ur 
l e a d ers m or e pr of essi o n al d e v el o p m e nt a n d s u p p ort i n h o w  w e i m pl e m e nt t his 
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t hr o u g h o ut t h e s c h o ol, t h e n I t hi n k it w o ul d b e a tri c kl e eff e ct t o g o d o w n t o o ur 
t e a c h ers an d o ur st aff. A n d t h at will  m or e t h a n li k el y, s u p p ort t h e dir e cti o n of 
i m pl e m e nti n g a S T E M. S o, I b eli e v e it's m o n etar y, i nstr u cti o n al s u p p ort, a n d, 
u n d erst a n di n g, h o w  it's g oi n g t o i m p a ct o ur s c h o ol i n a p ositi v e w a y. ( Pers o n al 
c o m m u ni c ati o n, A u g ust 6, 2 0 1 9)  
5.  S T E M is o n e of t h e m ost si g nifi c a nt p r o g r a ms t h at st u d e nts h a v e i n t h e 
c u r r e nt c u r ri c ul u m p att e r n ; u nf o rt u n at el y S T E M is als o t h e m ost 
c h all e n gi n g p r o g r a m b e c a u s e a l a r g e m aj o rit y of st u d e nts will eit h e r f ail 
m at h o r s ci e n c e. A c c o r di n g t o P e w R es e a r c h, O n e of t h e bi g g est c r oss -
n ati o n al t ests is t h e  P r o g r a m m e  f o r I nt e r n ati o n al  St u d e nt  
Ass ess m e nt  ( PI S A), w hi c h m e as u r es r e a di n g a bilit y, m at h a n d s ci e n c e 
lit e r a c y a n d ot h e r k e y s kills a m o n g 1 5 -y e a r -ol d s i n d o z e n s of d e v el o p e d 
a n d d e v el o pi n g c o u nt ri es e v e r y t h r e e y e a rs. T h e m ost r e c e nt PI S A r es ults 
f r o m 2 0 1 5, pl a c e d t h e U. S. at a n u ni m p r essi v e  3 8t h  o ut of 7 1  c o u nt ri es i n 
m at h a n d 2 4t h i n s ci e n c e . H o w  d o w e i m p r o v e a s a n ati o n ?  
W e h a v e t o b e c o h esi v e, I b eli e v e, a cr oss t h e n ati o n. W e w e nt fr o m h a vi n g st at e 
st a n d ar ds i n e a c h st at e a n d t h e n C o m m o n C or e a n d I'll t o u c h o n C o m m o n C or e, 
b e c a us e, it w as u p t o t h e st at e t o d et er mi n e if t h e y w a nt t o i m pl e m e nt C o m m o n 
C or e a n d C o m m o n C or e r e all y f o c us es o n m at h a n d E L A , t h e pr o bl e m wit h t h at is 
t h at it di d n't l o o k t h e s a m e a cr oss all st at es. Y o u c a n g o fr o m o n e st at e t o t h e n e xt,  
a n d  t h e y h a v e o n e e x p e ct ati o n of m at h, s ci e n c e, a n d E L A. A n d t h e n y o u c o m e t o 
a n ot h e r st at e a n d t h e y h a v e a diff er e nt p ers p e cti v e, s o w e'r e n ot ali g n e d a cr oss, 
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t h e e d u c ati o n al s yst e m, p eri o d, wit hi n o ur c o u ntr y. I b eli e v e t h at if w e tri e d t o 
c o m e ali g n e d wit h C o m m o n C or e, it w o ul d b e  a l ot of p us h b a c k. I t hi n k t h at, it's 
t h e i n c or p or ati o n of o p e n c o m m u ni c ati o n a cr oss t h e b o ar d of e x p e ct ati o n a n d h o w 
c a n w e i m pr o v e r e a di n g. B e c a us e if y o u d o n't h a v e r e a di n g, it's diffi c ult t o d o 
m at h, s ci e n c e a n d all t h e ot h er s u bj e ct ar e as, s o h o w d o w e s u p p ort,  fr o m d a y o n e, 
fr o m pr e-K, b e c a us e if y o u d o n 't h a v e a s oli d f o u n d ati o n at t h e b e gi n ni n g, t h er e's 
n o w a y t h at o ur st u d e nts c a n g et t o mi d dl e s c h o ol or hi g h s c h o ol a n d b e 
s u c c essf ul i n a n y c or e ar e a, s p e cifi c all y m at h a n d E L A a n d t h e n w e e x p e ct t h e m 
t o w a nt t o g o d o w n a n d s up p ort t his tr a c k of S T E M w h e n , w e d o n't h a v e t h at s oli d 
f o u n d ati o n. S o w e h a v e t o g o b a c k t o t h e b asi cs of r e a di n g, p h o ni cs, i n c or p or ati n g  
t h at as a p art of e v er y c urri c ul u m, lit er a c y a cr oss all c urri c ul u m, b ut als o t h e 
b asi cs f or m at h. T h er e ar e diff er e nt w a ys t h at w e c a n d o it, b u t w e j ust h a v e t o b e 
o n o n e a c c or d. A n d I t hi n k, w h e n I r e a d ot h er r es e ar c h fr o m ot h er c o u ntri es, 
s o m eti m e t h e y st art l at er. I r e a d a n  arti cl e a b o ut  J a p a n or C hi n a, w h er e t h e y d o n't 
st art r e a di n g, u ntil,  s e v e n a n d ei g ht y e ars ol d. I'll h a v e t o fi n d t h e arti cl e. A n d t h e 
r e as o n w h y, b e c a us e t h e y s a y st u d e nts ar e n't d e v el o p m e nt all y r e a d y. S o t h e y t al k 
a b o ut t h at pl a y i niti ati v e, a n d l et ki ds pl a y a n d l e ar n t hr o u g h pl a y. T h at w as a bi g 
t hi n g b a c k i n t h e d a y, an d s o I t hi n k w e h a v e t o g o  b a c k t o w h at d o es t h e r es e ar c h 
s a y. B ut,  t h e y d o n't f or c e, r e a di n g u ntil t h e y'r e s e v e n or ei g ht y e ars ol d b e c a us e of 
t h e de v el o p m e nt al l e v el. T h os e ki ds ar e o n e of t h e l e a di n g ki ds i n t h e c o u ntr y, b ut 
t h e y h a v e a ver y stri ct e d u c ati o n al s yst e m a n d  it g o es b a c k t o c o h esi v e n ess. It 
g o es b a c k t o c o nsist e n c y. A n d I t hi n k t h at i n T h e U nit e d St at es, fr o m m y 
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p ers p e cti v e, it's t h at w e'r e n ot c o nsist e nt a cr oss t h e b o ar d, a n d w e'r e n ot c o nsist e nt  
t hr o u g h o ut t h e y e ars of w h at t h e e x p e ct ati o n ar e f or o ur st u d e nts at  e a c h  gr a d e 
l e v el. A n d s o h o w d o w e c h a n g e t h at, h o w d o w e  m a k e t h at,  a pri orit y b ef or e w e 
s a y l et's d o S T E M a n d e v er yt hi n g els e ? T h e y h a v e t o k n o w h o w t o r e a d, writ e a n d 
d o m at h, b asi c m at h b ef or e w e c a n g et t h e m t o t h at n e xt l e v el a n d s o t h at g o es 
b a c k t o , t h at's o n e of t h e w a ys t h at w e c a n b e c o m e i nt er n ati o n all y c o m p etiti v e. 
B e c a us e w e'r e n ot at t his p oi nt. W e'r e n ot. W e'r e n ot. W h e n I r e a d t h at, I w a s j ust 
li k e, o h m y G o d. (P ers o n al c o m m u ni c ati o n, A u g u st 6, 2 0 1 9)  
6.  S h o ul d S T E M i m pl e m e nt ati o n t a k e pl a c e a t Hill Hi g h S c h o ol ?  
H o n estl y, at Hill Hi g h S c h o ol, I t hi n k t h at it w o ul d b e a m a zi n g f or us t o h a v e a 
str o n g S T E M pr o gr a m. T o m a k e o ur s c h o ol c o m p etiti v e, b ut w e h a v e t o pr e p ar e 
o ur st u d e nts. A n d I t hi n k t h at t o d o t h at, w e h a v e t o b e c o h esi v e as a s c h o ol a n d a 
c o m m u nit y. W e h a v e gr o w n, a n d I t hi n k it w o ul d b e a gr e at o p p ort u nit y, b e c a us e 
w e'r e i n a d e c e nt s o ci o e c o n o mi c, di v ersifi e d, c o m m u nit y i n r e g ar ds t o s o ci o -
e c o n o mi c  st at us,  as w ell as t h e r es o ur c es t h at w e h a v e ar o u n d us. I t hi n k t h at w e 
h a v e t o b e m o r e o p e n t o it will r e q uir e w or k a n d gr o wt h. It c a n b e d o n e, a n d I 
tr ul y b eli e v e t h at w e h a v e a m a zi n g st u d e nts h er e t h at  c a n g o d o w n t h os e f i el ds 
a n d d o gr e at t hi n gs. I t g o es b a c k t o o ur distri ct. O ur distri ct gi v es us t h e pr ot ot y p e 
of w h at w e s h o ul d d o, s o  w e c a n't j ust s a y w e'r e g oi n g t o b e a S T E M s c h o ol. S o 
t h er e ar e s o m e t hi n gs t h at w e h a v e t o b e ali g n e d t o wit hi n t h e distri ct, a n d t h e 
distri ct e x p e ct ati o n s. A n d h o w d o w e i n c or p or at e t his S T E M i niti ati v e w h e n w e 
h a v e all t h e s e ot h er e x p e ct ati o ns ? W e ar e a t hri vi n g s c h o ol, a n d t h e ki ds h er e ar e 
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p h e n o m e n al, b ut I t hi n k w e'll h a v e t o d o it i n i n cr e m e nts. It c a n't b e s o m et hi n g 
t h at will h a p p e n o v er a y e ar or t w o. I t hi n k it will t a k e fi v e t o si x y e ars t o f ull y g et 
a str o n g pr o gr a m i n pl a c e s o t h at it c a n b e s u c c essf ul.  ( P ers o n al c o m m u ni c ati o n, 
A u g ust 6, 2 0 1 9)  
7.  I n y o u r o pi ni o n, h o w will a s u c c essf ull y S T E M I m pl e m e nt e d cl ass r o o m 
l o o k ? 
It w o ul d b e a cl ass t h at is m or e st u d e nt-c e nt er e d, w h er e e v er y ar e a of S T E M 
w o ul d b e i n c or p or at e d at s o m e p oi nt i n t h at p arti c u lar c urri c ul u m. S o, if w e'r e 
g oi n g t o  d o s ci e n c e, t h e b as e is li k e i n a s ci e n c e cl ass;  it w o ul d b e s ci e n c e, b ut 
w e'll i n c or p or at e m or e m at h a n d t e c h n ol o g y a n d t h e e n gi n e eri n g  c y cl e or c o n c e pt 
wit hi n it t o s u p p ort t h e o v er all t h e m e of S T E M. T h e w h ol e p oi nt is t h at it h as t o 
b e c o h esi v e n ess  i n a cl assr o o m. A n d s o w h e n I l o o k at it , I t hi n k of cr oss-
c urri c ul ar, i nt er dis ci pl i n ar y l e ar ni n g, I t hi n k of t e a c h ers t h at ar e i n ali g n m e nt a n d 
i n s u p p ort of it, a n d t h e y all o w t h e ki ds t o e x pl or e. W h e n I t hi n k of  S T E M, I  t hi n k 
of e x pl or ati o n, a n d s o w e h a v e t o all o w o ur ki ds t o t hi n k i n d e p e n d e ntl y a n d b e 
a bl e t o e x pl or e a n d m a k e c o n n e cti o ns. ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 2 0 1 9)  
8.  H o w will t h e d at a b e utili z e d t o e nf o r c e a n a cti o n pl a n of I m pl e m e nti n g 
S T E M at Hill Hi g h S c h o ol ?  
At  t h e e n d of t h e y e ar or mi d-y e ar t o t h e e n d of t h e y e ar, w e c a n h a v e t w o s ur v e ys 
or t hr e e, a n d  i n c or p or at e st u de nt s ur v e ys, p ar e nt s ur v e ys,  a n d t e a c h er f e ed b a c k t o 
s e e w h at is t h e t h o u g ht pr o c ess i n w a nti n g t o i m pl e m e nt t his pr o gr a m. B ut als o, if 
w e di d i m pl e m e nt t h e pr o g r a m, h o w is it pr o gr essi n g d at a-wis e f or i nstr u cti o n, 
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h o w ar e o ur st u d e nts d oi n g i n t h es e S T E M -b as e d cl ass es a c a d e mi c all y, b ut als o  
l o o ki n g at m or e q u alit ati v e d at a t o g et t h eir f e e d b a c k o n h o w d o t h e y f e el a b o ut 
b ei n g i n t his c o urs e. D o t h e y f e el li k e it is s o m et hi n g t h at t h e y w o ul d w a nt t o d o ?  
Or is it e n g a gi n g ? S o t his d at a  c a n b e c oll e ct e d t o d et er mi n e if it’s a fit f or o ur 
s c h o ol, b e c a us e i n T h e U nit e d St at es, S T E M is o n e of t h e ar e as t h at  ar e  t hri vi n g. 
B ut it m a y n ot b e t hri vi n g f or o ur p arti c ul ar s c h o ol. O ur ki ds m a y n ot w a nt t o d o 
t h at. S o it's a b o ut w h at d o t h e ki ds w a nt. A n d if t h e ki ds d o n't w a nt it, t h e n w e 
s h o ul d n't h a v e it. E v e n t h o u g h w e k n o w w e ne e d t o pr e p ar e o ur ki ds f or  t h e 
dir e cti o n t h at o ur c o u ntr y is g oi n g i n, r e alit y is, will S T E M j ust b e s o m et hi n g  
t h at's g oi n g t o b e h e r e f or t h e m o m e nt or is it g oi n g t o b e h er e f or e v er ? I k n o w 
t e c h n ol o g y is l o o ki n g v er y p er m a n e nt a n d pr omisi n g. B ut w h at a b o ut e v er yt hi n g 
els e ?  ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 2 0 1 9) 
9.  H o w will S T E M I m pl e m e nt ati o n i m p a ct st u d e nt l e a r ni n g p r ofi ci e n c y ?  
B ei n g a s ci e n c e p ers o n I k n o w t h at t h e i m pl e m e nt ati o n of S T E M, I tr ul y b eli e v e, 
will g et  st u d e nts t o t hi n k i n g. If y o u c a n t hi n k, a n d y o u c a n s y nt h esi z e a n d 
e v al u at e, y o u c a n t a k e a n y c o urs e, I b el i e v e, a n d b e s u c c essf ul. I k n o w t h es e 
S T E M s kills t h at I' v e l e ar n e d o v er t h e y e ars, as b ei n g i n a s ci e n c e b a c k gr o u n d, 
g a v e m e t h e a bilit y t o e x p o u n d u p o n  i n ot h er cl as s es t h at I w as n't r e all y 
c o mf ort a bl e wit h or I di d n ot li k e. I b eli e v e t h at i n t h e l o n g r u n, i n t h e f ut ur e, o ur 
st u d e nts will b e q uit e pr e p ar e d f or w h at s o ci et y bri n gs or j o bs, j ust t h e p art of 
t hi n ki n g a n d b ei n g a bl e t o a n al y z e t hi n gs  i n c o m p aris o n t o b a c k i n t h e d a y, or 
b ef or e, t h e y c o ul d n ot. I k n o w o n e of t h e s kills of S T E M is t o a n al y z e, e x pl or e, 
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e v al u at e, s y nt h esi z e, a n d t h e e n gi n e eri n g c y cl e . S o if ki ds c a n b e a bl e t o d o t h at, 
i n a n y cl ass, a n y E L A, s ci e n c e, s o ci al st u di es, w h at e v er cl ass t h e y w a nt t o p urs u e 
i n p ost-s e c o n d ar y o pti o n s, t h e y'll h a v e t h os e b asi c s kill s ets t o d o  a n d t o b e 
s u c c essf ul i n t h os e c o urs es.  (P ers o n al c o m m u ni c ati o n, A u g u st 6, 2 0 1 9)  
1 0.  D o y o u b eli e v e S T E M I m pl e m e nt ati o n will i m p r o v e y o u r C C R PI s c o r e s ?  
Of c o urs e ; it g o es b a c k t o t h e b asi cs t h os e S T E M s kills. If y o u h a v e st u d e nts t h at 
w a nt t o  g o d o w n t h e C T E p at h w a y a n d c o m pl et e a  p at h w a y c o urs e, w e off er 
S T E M -i nf us e d p at h wa y c o urs es, w hi c h w e d o h a v e h er e,  t h e n t h os e st u d e nts ar e 
m or e li k el y t o b e s u c c essf ul at c o m pl eti n g t h at p at h w a y, w hi c h is, i n f a ct, C C R PI 
d at a, as w ell as t h e m w a nti n g t o g o o ut a n d d o i nt er ns hi p s i n t h os e ar e as , w hi c h 
s u p p ort C C R PI f or  d u al e nr oll m e nt,  t a ki n g t h os e hi g h-l ev el c o urs es as w ell as, 
w or k -b as e d l e ar ni n g t h at's o n t h e c oll e g e a n d c ar e er r e a di n ess. T h e y will b e 
c oll e g e a n d  c ar e er r e a d y. I b eli e v e t h at i t will s u p p ort t h e i niti ati v e o n S A T a n d 
A C T, w hi c h is o n t h e si d e of c oll e g e a n d c ar e er r e a di n ess  t h at s u p p orts t h e 
C C R PI d at a. B ut o n t h e a c a d e mi c si d e  t h at i nf usi o n of b ei n g a bl e t o t hi n k 
criti c all y will aff e ct t h eir a bilit y t o r e a d i n E L A. S o E L A s c or es c a n g o u p. T h e 
a bilit y t o c al c ul at e f or m at h e m ati cs a n d e v al u at e a n d w or k o ut pr o bl e ms, gi vi n g 
t h e m t h at st a mi n a t o sit t h er e a n d w or k t hr o u g h a pr o bl e m, be c a us e of t h os e 
S T E M -i niti at e d s kills t hr o u g h all t h e c o urs es, will i n cr e as e t h os e s c or es. B e c a us e 
w e k n o w  m at h, t h e y d o n't d o w ell. S t atisti c all y, it's s ho w n i n t h e st at e of G e or gi a, 
t h at m a t h s c or es h a v e al w a ys b e e n t h e ar e a t h at n e e d e d t h e m ost i m pr o v e m e nt. S o 
if w e i n c or p or at e m or e S T E M-i nf us e d s kills, a n d a g ai n, b e i n g a bl e t o criti c all y 
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t hi n k a n d w or k t hr o u g h pr o bl e ms, t h os e s c or es will g o u p. A n d o b vi o usl y s ci e n c e 
a n d s o ci al st u di es will  g o u p as w ell. S o I t hi n k t h at t h at will i n cr e as e t h e 
a c a d e mi c si d e, a n d cl o si n g t h e g a p. S o t h os e ar e all t h e ar e as t h at ’s i n c or p or at e d 
i nt o t h e C C R PI nu m b ers, w hi c h I t hi n k w o ul d b e m or e c o h esi v e a n d s h o w a l ot of 
gr o wt h if w e d o i m pl e m e nt a S T E M pr o gr a m. S o , I' m f or S T E M, I r e all y a m. I 
b eli e v e t h at it j ust n e e ds t o b e i n c or p or at e d i n t h e ri g ht w a y, i m pl e m e nt e d i n t h e 
c orr e ct w a y, a n d it c a n b e s u c c essf ul. It c a n't b e a n ot h er i niti ati v e t h at  w e d o f or a 
c o u pl e of y e ars a n d t h e n it ki n d of  f alls t o t h e wa ysi d e b e c a us e w e'r e n ot s e ei n g 
t h e s u c c ess. It t a k es ti m e f or gr o wt h a n d s u c c ess t o h a p p e n. ( P ers o n al 
c o m m u ni c ati o n, A u g ust 6, 2 0 1 9)  
1 1.  H o w d o w e e n s u r e t h at S T E M l ess o n s a r e cl os el y ali g n e d t o S T E M 
st a n d a r d s a n d o bj e cti v e s ?  
T h at g o es b a c k t o pl a n ni n g.  I t hi n k fr o m a distri ct a n d l e a d er st a n d p oi nt , w e h a v e 
t o sit d o w n t o dis a g gr e g at e t h es e st a n d ar ds, p ull o ut t h os e pri orit y st a n d ar d s, 
l o o ki n g at w h at ar e t h e S T E M st a n d ar ds c o m p ar e d t o w h at is t h e c o nt e nt ar e a 
st a n d ar d, a n d s e e h o w t o i m pl e m e nt  s o m e i nt er dis ci pli n ar y a n d cr oss -c urri c ul ar 
pl a n ni n g. If t h at d o es n't h a p p e n, w e'r e n ot s etti n g o ur  s elf u p f or a str o n g 
f o u n d ati o n b e c a us e t e a c h ers d o n't k n o w w h at t h e e x p e ct ati o n is f or t e a c hi n g a n d 
l ear ni n g i n a S T E M cl assr o o m. T h at g o es b a c k t o P Ds a v ail a bl e t o l e a d ers a n d 
s u p p ort i n g o ur t e a c h ers d uri n g t h at l e ar ni n g c ur v e, a n d m a ki n g s ur e t h at t h e y 
u n d erst a n d t h at t his is n ot j ust a n ot h er i niti ati v e, t h at w e'r e g oi n g t o  t a k e t h e ti m e 
t o l o o k at b ot h st a n d ar ds, c o nt e nt ar e a a n d t h e S T E M st a n d ar ds, a n d s e e h o w w e 
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c a n cr e at e e n g a gi n g l ess o ns, b ut als o m a k e s ur e w e i n c or p or at e t h os e s kills wit hi n 
t h e, c o nt e nt ar e a. ( P ers o n al c o m m u ni c ati o n, A u g u st 6, 2 0 1 9) 
1 2.  W h at c h all e n g es o r li mit ati o n s s h o ul d b e c o n si d e r e d w h e n i m pl e m e nti n g 
a S T E M p r o g r a m ?  
Ti m e a n d  m a ki n g s ur e w e  h a v e t h or o u g h  pr of essi o n al d e v el o p m e nt. W e h a v e t o 
h a v e b e n c h m ar ks a n d c h e c k ti m es al o n g t h e w a y e ns uri n g t h at w e ar e  
pr o gr essi n g. M a ki n g s ur e t h at t h e st u d e nts a n d t e a c h ers ar e f e eli n g t h at , t h er e's 
s o m e l e v els of s u c c ess . W e h a v e t o m a k e s ur e t h at w e c el e br at e t h e s m all 
a c c o m plis h m e nts al o n g t h e w a y, b e c a us e it is,  diffi c ult t o d o a S T E M pr o gr a m,  
a n d i m pl e m e nt a S T E M pr o gr a m, b ut als o, w h e n  w e h a v e t h os e s et b a c ks, w e tr y  
t o fi n d s ol uti o ns t o it, a n d m a ki n g s ur e t h at w e c a n m o v e f or w ar d a n d t h at w e st a y 
o n a ti m eli n e. Li k e h o w d o w e g et t his d o n e a n d h o w d o es it l o o k fr o m t h e t e a c h er 
p ers p e cti v e, a l e a d er p ers p e cti v e, t h e distri ct's p ers p e cti v e, b ut als o fr o m t h e 
st u d e nt p ers p e cti v e ? A n d if w e k e e p t h at at t h e f or efr o nt, a n d j ust c o nti n u e t o p ut 
i n t h e wor k,  it will b e s u c c essf ul. W e j ust h a v e t o m a k e s ur e t h at t e a c h ers ar e 
pr e p ar e d. I t hi n k t h at's t h e p art i f t e a c h ers ar e n't c o nfi d e nt a n d f e el li k e t h e y c a n't 
d eli v er, t h e n it's n ot g oi n g t o  c o m e off c o n fi d e nt t o t h e st u d e nts. S o, w e j ust n e e d 
t o b e pr e p ar e d. We h a v e s o m a n y diff er e nt pr o gr a ms i n S T E M t h at s urr o u n d o ur 
c o m m u nit y. W e h a v e u ni v ersiti es i n t his ar e a , w e h a v e G e or gi a T e c h i n t his ar e a, 
w hi c h  s u p p orts S T E M, a t e c h s c h o ol. W e h a v e G e or gi a St at e. W e h a v e s o m a n y 
u ni v ersiti es a n d ot h er  s m all n o n pr ofit or g a ni z ati o ns a n d st uff ar o u n d us t h at c a n 
s u p p ort t h e i m pl e m e nt ati o n of S T E M. It's j ust t h os e p art n er s hi ps, a n d s o h o w d o 
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w e g et t h e m  t o e ns ur e t h at t h e y f e e d b a c k i nt o o ur s c h o ols, b e c a us e t h e y'r e t h e 
o n es w h o's s u p pl yi n g t h e j o bs f or us.  ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 2 0 1 9)  
1 3.  I n y o u r o pi ni o n, h o w c a n S T E M t e a c h e rs’ c u r ri c ul u m a n d i n st r u cti o n al 
k n o wl e d g e b e b r o a d e n e d  s o t h at it e n c o m p ass es s ci e n c e, t e c h n ol o g y, 
e n gi n e e ri n g, a n d m at h e m ati cs ?  
S o , w e h a v e t o e x p os e o ur t e a c h ers t o w h at S T E M is a n d h o w it l o o k s  i n a 
cl assr o o m. S o t h at g o es b a c k t o  pr of essi o n al d e v el o p m e nt. A  l ot of o ur E n glis h 
t e a c h ers m a y k n o w o nl y E n glis h. S o  h o w w o ul d t h at l o o k f or t h e m ? S o h o w c a n 
w e i n c or p or at e it f or t h e m ? It g o es b a c k t o  t e a c hi n g a n d l e ar ni n g. W e h a v e t o 
t e a c h o ur t e a c h ers first a n d m a k e s ur e t h e y l e ar n it, t o b e e x p erts i n t h e ar e a s o 
th at t h e y c a n c o m e b a c k a n d pr es e n t it t o o ur st u d e nts. Su m m er P Ds, I k n o w 
t e a c h ers d o n't li k e t o w or k d uri n g t h e s u m m er, b ut m a y b e w e c a n i nf us e s o m e of 
t h os e o utsi d e p art n ers hip s a n d c o m p a ni es t o c o m e i n t o t e a c h o ur, o ur t e a c h ers. 
W e h a v e t h es e pr of essi o n al d e v el o p m e nt d a ys w h er e w e c a n  d o S T E M -r el at e d 
st uff i n cr e m e nt all y, t o i nf us e S T E M i nt o t h e cl assr o o m. W e d o a l ot of ot h er 
t hi n gs t h at s u p p ort t e a c hi n g a n d l e ar ni n g i n o ur sc h o ol  a n d  C C R PI a n d t h e 
lit er a c y i niti ati v e. T his is a n i niti ati v e t h at s c h o ols h a v e, b ut if w e w a nt t o d o 
S T E M, w e h a v e  t o m a k e s ur e it's a p art of t e a c hi n g a n d l e ar ni n g a cr oss t h e e ntir e 
s c h o ol at all ti m e s i n e v er yt hi n g t h at w e d o. ( P ers o n al c o m m u ni c atio n, A u g ust 6, 
2 0 1 9)  
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1 4.  D o y o u h a v e a n y c o n cl u di n g t h o u g hts as t o h o w o n e c a n e n s u r e t h e 
s u c c essf ul i m pl e m e nt ati o n of S T E M at Hill Hi g h S c h o ol ?  
W e h a v e t o w a nt S T E M h er e. T h e b u y -i n is r e all y i m p ort a nt. I k n o w fr o m a 
l e a d er st a n d p oi nt, w e h a v e i niti ati v es t h at c o m e fr o m t h e distri ct a n d w e h a v e t o 
a bi d e b y  a n d I t hi n k t h at  it's i m p ort a nt f or t h e distri ct t o u n d erst a n d t h at if t his is 
s o m et hi n g t h at w e w a nt h er e at Hill Hi g h it n e e ds t o b e, s o m e a ut o n o m y . W e'r e a 
c h art er s yst e m , s o if w e'r e g oi n g t o i n c or p or at e S T E M, it h as t o b e, a n all b u y -i n 
a n d  t h e distri ct h as t o u n d erst a n d t h at S T E M at Hill Hi g h  is g oi n g t o l o o k t ot all y 
diff e r e nt fr o m ot h er s c h o ols. Our s c h o ol will b e diff er e nt i n t h at, y e s, w e  will d o 
t h e b asi c n e c essiti es of t h e r e q uir e m e nts f or t h e distri ct, b ut w e h a v e ot h er 
n e c essiti es t h at w e h a v e b e c a us e of o ur o w n littl e a ut o n o m y wit hi n t his distri ct t o 
h a v e S T E M at t h e s c h o ol. S o, p art n ers hi ps ar e  o n e of t h e t hi n gs. I k n o w t his p ast 
y e ar w e' v e b e e n tr yi n g t o i n cr e as e t h e p art n ers hi ps. B ut w e h a v e s o m a n y t e a c h ers 
i n t h e s c h o ol t h at c a n a d d s o m u c h m or e t o t h e w or k h er e a n d  t h at h a ve o utsi d e 
t hi n gs t h at t h e y d o, an d t h e y c a n bri n g it i n t o s u p p ort o ur st u d e nts. A n d I s e e t h at 
w e'r e m a ki n g t h at t ur n t o bri n g i n m or e of o ur  t e a c h ers, be c a us e t h e y'r e t h e 
e x p erts a n d t h e y k n o w w h at w o ul d b e b est f or o ur st u d e nts  t h e y'r e t h e e x p erts i n 
t he ar e a. T h e y k n o w w h at's b est, b ut als o w e h a v e t o g et t h e m t o g et o n b o ar d t o 
k n o w t h at it's g oi n g t o  b e a l e ar ni n g c ur v e f or t h e m t o o, as w e ll. I t hi n k fr o m a 
l e a d er if w e h a v e a l ot of p us h b a c k it's n ot t h e ti m e. W e j ust c a n't d o it at t his 
ti m e, n e v er s a yi n g t h at it's n ot g oi n g t o b e d o n e. B ut w e j ust m a y n ot b e r e a d y s o 
w e h a v e t o b e o p e n t o, y e s, w e w a nt a S T E M s c h o ol, b ut w e m a y n ot b e r e a d y, 
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a n d it's fi n e. A n d w e'll j u st t a k e i n cr e m e nt al st e ps t o m a k e it h a p p e n.  ( P ers o n al 
c o m m u ni c ati o n, A u g ust 6, 2 0 1 9)  
P a rti ci p a nt B  (A d mi nist r at o r/ S c h o ol P ri n ci p al )  
 
1.  A c c o r di n g t o E d u c ati o n W e e k , o u r c o u nt r y's si n gl e bi g g est o b st a cl e is a 
p e r p et u al S T E M t e a c h e r s h o rt a g e. A s a n a d mi nist r at o r , h o w d o w e fi x 
t his S T E M t e a c h e r s h o rt a g e ? H o w a r e S T E M t e a c h e rs s u st ai n e d a n d 
m ai nt ai n e d ?      
I t hi n k y o u h a v e t o g o b a c k t o t h e t e a c h er pr e p ar ati o n pr o gr a m a n d t o t h e n u m b er 
of p e o pl e t h at ar e a ct u all y e nt eri n g t h e fi el d. A n d w h at I m e a n b y t h at is y o u h a v e 
pi p eli n es wit hi n hi g h s c h o ol, wit hi n c oll e g es, f or p e o pl e t h at w a nt t o b e e n gi n e ers, 
f or p e o pl e t h at w a nt t o b e l a w y ers or d o ct ors, a n d t h e y'r e o n a p arti c ul ar tr a c k 
g oi n g t hr o u g h. B ut as f ar as t h e r e cr uit m e nt of  t e a c h ers i n t h es e fi el ds, I d o n't s e e 
a l ot of eff ort i n t h at ar e a, es p e ci all y w h e n y o u c o nsi d er t h at m ost of t h e t e a c h ers 
i n S T E M, it's m u c h m or e pr ofit a bl e or e asi er o n t h e s c h e d ul e f or t h e m t o w or k i n 
a l a b or t o c o n d u ct r es e ar c h, a n d t h os e ar e a l ot o f t h e p e o pl e t h at ar e co mi n g i n 
wit h t h at b a c k gr o u n d, s o t h er e's n ot a l ot of r e cr uit m e nt t o g et t h os e p e o pl e i nt o 
e d u c ati o n. I t hi n k, b y d ef a ult a n d I d o n't h a v e t h e d at a i n fr o nt of m e , m ost 
e d u c at ors ki n d of d ef a ult t o t h e h u m a niti es si d e. T h er e's a l ot  of E n glis h a n d 
s o ci al st u di es t e a c h ers t h at ar e i n t h e a p pli c a nt p o ol t h at I k n o w fr o m m y s e ar c h, 
b ut y o u s e e v er y littl e n u m b ers of S T E M t e a c h ers i n c o m p aris o n t o t h e n u m b ers 
of ot h er t e a c h ers i n t h e a p pli c a nt p o ol. S o t h er e n e e ds t o b e a r e cr uiti n g pr o c ess 
t ar g et e d at S T E M t e a c h ers, a n d y o u d o n't s e e it at t h e hi g h s c h o ol or t h e c oll e g e 
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l e v el a n d i n t e a c h er pr e p ar ati o n pr o gr a ms. ( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 
2 0 1 9)  
2.  A c c o r di n g t o t h e U. S. D e p a rt m e nt of E d u c ati o n,  o nl y 1 6 %  of A m e ri c a n 
hi g h s c h o ol s e ni o rs a r e p r ofi ci e nt i n m at h a n d i nt e r est e d i n a S T E M 
c a r e e r.  E v e n a m o n g t h o s e w h o d o g o o n t o p u rs u e a c oll e g e m aj o r i n t h e 
S T E M fi el d s, o nl y a b o ut h alf c h o os e t o w o r k i n a r el at e d c a r e e r. H o w d o 
w e i n c r e as e t h e p e r c e nt a g e of st u d e nts t h at a r e p r ofi ci e nt i n m at h a n d 
i nt e r est e d i n a S T E M c a r e e r ? 
I t hi n k w h e n y o u l o o k at t h e n u m b er of hi g h s c h o ol st u d e nts i n t h e 9t h gr a d e t h at 
ar e pr ofi ci e nt i n m at h, it is l o w a cr oss t h e c o u ntr y. I k n o w it's p arti c ul arl y l o w i n 
G e or gi a. S o w h at is cr e ati n g t h at d y n a mi c ? Is t h er e s o m et hi n g w h er e w e n e e d t o 
e n g a g e st u d e nts o n a gr e at er l e v el i n el e m e nt ar y s c h o ol ? Is i t s o m et hi n g wit h t h e 
c urri c ul u m ?  T h e m at h c urri c ul u m i n G e or gi a al o n e h as s hift e d m a y b e fi v e ti m es 
i n t h e l ast 1 5 y e ars. S o is it t h at th er e's n o c o nti n uit y b et w e e n t h e c urri c ul u m a n d 
t h at's cr e at e d s o m e c o n c er ns t h er e ? T h e lit er a c y i niti ati v es g et a l ot of att e nti o n. 
Y o u s e e a l ot of att e nti o n ar o u n d lit er a c y a n d h o w it li n ks t o all t h es e c o nt e nt 
ar e a s. B ut o utsi d e of t h at,  a g ai n, r e all y n ot a f o c us i n b uil di n g s u c c ess i n m at h or 
S T E M, at l e ast n ot t h at I s e e i n t h e U nit e d St at es, n ot li k e t h er e's a p us h f or 
lit er a c y. Als o, I d o n't t hi n k t h at w e m a k e a l ot of c o n n e cti o ns f or st u d e nts wit h 
str o n g vi a bl e c ar e ers o utsi d e of b ei n g, a g ai n, s ci e ntists or m at h e m ati ci a ns f or 
p e o pl e w h o ar e pr ofi ci e nt i n S T E M. S o I t hi n k w e h a v e t o bri n g s o m e r e al -w orl d 
c o n n e cti o ns i n, li k e w h at's h a p p e ni n g wit h B o ei n g or t h es e ot h er m a n uf a ct ur ers, 
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bri n g t h e m i n t o s h o w t h e m t h e diff er e nt t y p e of t hi n gs, h o w e n gi n e e rs h el p b uild 
bri d g es a n d b usi n ess es. T h er e's n ot a l ot of e x p os ur e t o t h e p ossi bl e c ar e ers t h at 
c a n c o m e o ut of S T E M, s o st u d e nts ar e n ot as i nt er est e d i n it. S o st u d e nts ar e n ot 
r e all y g oi n g o ut a n d p urs ui n g t h os e j o bs. ( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 
2 0 1 9)  
3.  A c c o r di n g t o t h e lit e r at u r e , a  S T E M l e a r ni n g e c os yst e m e n c o m p ass es 
s c h o ols, c o m m u nit y s etti n gs s u c h as aft e r -s c h o ol a n d s u m m e r p r o g r a m s, 
s ci e n c e c e nt e rs a n d m u s e u ms, a n d i nf o r m al e x p e ri e n c es at h o m e a n d i n a 
v a ri et y of e n vi r o n m e nts t h at t o g et h e r c o n stit ut e a ri c h a r r a y of l e a r ni n g 
o p p o rt u niti es f o r y o u n g p e o pl e. H o w d o w e p r o vi d e a S T E M l e a r ni n g 
e c os yst e m at Hill Hi g h ?  
I t hi n k it st arts off wit h f u n di n g. A l ot of t h e t hi n gs t h at y o u d o o n t h e s ci e n c e 
as p e ct of S T E M ar e c o ns u m a bl es. Y o u us e it a n d t h e n it's d o n e. S o if y o u w a nt t o 
d o it a g ai n a n d a g ai n a n d a g ai n, y o u h a v e t o h a v e t h e m o n e y t o p ur c h as e t h os e 
t hi n gs. I t hi n k a l ot of t h e ti m es w h e n y o u'r e t al ki n g a b o ut S T E M, m ost s c h o ols 
j ust d o n ot h a v e t h e f u n di n g t o s u p p ort t h e t y p e of e x p eri m e nts a n d e x p eri e n c es 
t h at c o m e al o n g wit h it. I t hi n k t h e n u m b er o n e t hi n g is f u n di n g a n d p art n er s hi ps 
b e c a us e I k n o w t h er e ar e a l ot of or g a ni z ati o ns t h at w o ul d b e willi n g t o c o m e i n 
a n d pr o vi d e t h at f u n di n g a n d s h ar e t h os e e x p eri e n c es, b ut w e h a v e t o g o o ut a n d 
s e e k t h e m. S o t h e c h all e n g e is r e all y,  I t hi n k t h e n u m b er o n e c h all e n g e is f u n di n g, 
g etti n g t h e  m o n e y t o b e a bl e t o d o t h at. S o a g ai n, li k e I s ai d, f u n di n g, b ut I'll als o 
a d d t o t h at t h e p art n ers hi ps wit h ot h er or g a ni z ati o ns, p art n ers hi ps wit h t h e 
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m us e u ms, a cti viti es h el d o n t h e s c h o ol c a m p us, i n viti n g o ut S T E M pr of ess ors 
fr o m t h e c oll e g e c a m p us es t o c o m e i n a n d d o t hi n gs. I n r e g ar ds t o aft er-s c h o ol 
pr o gr a ms, t h at's w h y I m e nti o n e d f u n di n g b e c a us e it g o es b a c k t o t h at. Y o u h a v e 
t o h a v e f u n di n g t o r u n an  aft er -s c h o ol pr o gr a m, a n d t h e m o d er n s c h o ols ar e j ust 
n ot e q ui p p e d wit h t h e f u n di n g t o b e a bl e t o s u p p ort t h at, a n d ir o ni c all y, t h e m or e 
pr ofi ci e nt y o ur s c h o o l b e c o m es, t h e l ess f u n di n g y o u g et. Titl e I s c h o ols h a v e a n 
e xt e nsi v e a m o u nt of f u n ds t h at t h e y c a n us e d  f or t h at, b ut o n c e y o u p erf or m or 
r e a c h a c ert ai n l e v el of pr ofi ci e n c y, y o u d o n't g et t h os e Titl e I f u n ds, o r if y o ur 
c o m m u nit y gr o ws a n d d e v el o ps a n d y o u d o n't h a v e ki ds t h at q u alif y f or t h eir 
st a n d ar ds, y o u d o n't g et t h os e f u n ds. S o n o w, h o w ar e  y o u s u p p os e d t o h a v e t h e 
f u n di n g t o d o t h at ? S o p art n ers hi ps a n d f u n di n g ar e t h e t w o bi g g est t hi n gs. 
( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9) 
4.  S T E M s kills a r e i n c r e asi n gl y n e c ess a r y t o n a vi g at e a n e v e r -m o r e c o m pl e x 
w o rl d a n d a gl o b ali z e d e c o n o m y. W h at s h o ul d l e a d e rs d o t o i m p r o v e 
t h es e s kills a m o n gst o u r citi z e n s a n d st u d e nts s o t h e y c a n p a rti ci p at e f ull y 
i n c o nt e m p o r a r y s o ci et y a n d t h e m o d e r n e c o n o m y ?  
E x p os ur e ; y o u h a v e t o e x p os e t h e m t o e n vir o n m e nts w h er e t h e y h a v e t o utili z e 
S T E M, a n d w h at I m e a n b y t h at, t h e s ci e ntifi c m et h o d w h er e t h e y'r e usi n g m at h 
t o s ol v e a n d c al c ul at e r e al-w orl d pr o bl e ms, w h er e t h e y'r e usi n g e n gi n e eri n g t o 
s ol v e pr o bl e ms i n t h eir c o m m u nit y. I t hi n k it s h o ul d b e m a d e m or e r el e v a nt 
i nst e a d of t h e or eti c al. T his is w h at w e'r e d oi n g i n cl ass w h er e w e'r e tr yi n g t o 
r es ol v e h o w t his s e w a g e s yst e m w as d esi g n e d b e c a us e it's b a c ki n g u p a n d 
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t hr o wi n g u p st uff i n o ur n ei g h b or h o o d. Ri g ht ? Or w e n e e d t o c al c ul at e h o w w e 
will g et all of t his f o o d fr o m t h e f o o d b a n k a n d f e e d all of t h es e p e o pl e, h o w  m u c h 
w e n e e d, w hi c h is a m at h pr o bl e m, o r F ult o n C o u nt y's h a d b oil-w at er a d vis or y, 
m a y b e li k e fi v e i n t h e l ast y e ar. Ri g ht ? W ell, w h at's g oi n g o n wit h o ur w at er ? 
M a y b e t h at's a bi ol o g y iss u e. S o I t hi n k m a ki n g t h os e t hi n gs r el e v a nt a n d 
e n g a gi n g t h e m i n t h eir c o m m u nit y t o m a k e t h os e c o n n e cti o ns w o ul d b e t h e w a y 
t o d o t h at. ( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9) 
5.  S T E M is o n e of t h e m ost si g nifi c a nt p r o g r a ms t h at st u d e nts h a v e i n t h e 
c u r r e nt c u r ri c ul u m p att e r n ; u nf o rt u n at el y S T E M is als o t h e m ost 
c h all e n gi n g p r o g r a m b e c a u s e a l a r g e m aj o rit y of st u d e nts will eit h e r f ail 
m at h o r s ci e n c e. A c c o r di n g t o P e w R es e a r c h, O n e of t h e bi g g est c r oss -
n ati o n al t ests is t h e  P r o g r a m m e  f o r I nt e r n ati o n al  St u d e nt  
Ass ess m e nt  ( PI S A), w hi c h m e as u r es r e a di n g a bilit y, m at h a n d s ci e n c e 
lit e r a c y a n d ot h e r k e y s kills a m o n g 1 5 -y e a r -ol d s i n d o z e n s of d e v el o p e d 
a n d d e v el o pi n g c o u nt ri es e v e r y t h r e e y e a rs. T h e m ost r e c e nt PI S A r es ults 
f r o m 2 0 1 5, pl a c e d t h e U. S. at a n u ni m p r essi v e  3 8t h  o ut of 7 1  c o u nt ri es i n 
m at h a n d 2 4t h i n s ci e n c e . H o w d o w e i m p r o v e a s a n ati o n ?  
O k a y. S o I t hi n k t h er e h a s t o b e s o m e t y p e of S T E M c oll a b or ati v e a cr oss all 
s c h o ol distri cts, m a y b e e v e n s o m et hi n g t h at st arts o n t h e f e d er al l e v el, n ot j ust i n 
r e g ar ds t o f u n di n g, b e c a u s e I alr e a d y t al k e d a b o ut h o w i m p ort a nt t h at is, b ut i n 
r e g ar ds t o t h e i m p ort a n c e of t h e c o m m u ni c ati o n of t h os e fi g ur es. I d o n't t hi n k t h at 
p e o pl e, i n g e n er al, r e ali z e or k n o w h o w p o orl y w e ar e p erf or mi n g i n t h os e ar e as 
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a n d h o w criti c al t h e y ar e i n t o d a y's s o ci et y. S o I t hi n k it st arts wit h i nf or m ati o n, 
a n d I t hi n k it st arts wit h p assi n g t h at i nf or m ati o n a cr oss all of t h e s c h o ols a n d 
h a vi n g s o m e t y p e of c o nsist e nt pr o gr a m or r u bri c or n ot i nstr u cti o n al st a n d ar ds, 
b ut S T E M e x p eri e n c es t h at e v er y ki d s h o ul d h a v e o n e v er y gr a d e l e v el a cr o ss t h e 
n ati o n s o y o u  k n o w t h at c o mi n g o ut of el e m e nt ar y s c h o ol e v er y ki d w ill h a v e 
b e e n e x p os e d t o t his, c o mi n g o ut of mi d dl e s c h o ol, t h e y w er e e x p os e d t o t his, 
s a m e t hi n g wit h hi g h s c h o ol. T h at w a y, it d o es n't m att er w h er e y o u'r e c o mi n g 
fr o m, y o u'r e g u ar a nt e e d t o h a v e t h es e e x p eri e n c es i n t h e U nit e d St at es, a n d t h at 
w o ul d s u p p ort t h at w or k.  ( Pe rs o n al c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9) 
6.  S h o ul d S T E M i m pl e m e nt ati o n t a k e pl a c e at Hill Hi g h S c h o ol ?  
W ell, I t hi n k it is t o a d e gr e e. W e d o h a v e a S T E M, w ell, a S T E A M r e all y, 
m a g n et pr o gr a m. It's n ot a f ull i m pl e m e nt ati o n. All st u d e nts d o n't r e all y h a v e 
a c c ess.  W e d o n't h a v e t h e wi d e arr a y of c o urs es t h at w e s h o ul d h a v e t o r e all y s a y 
it's a S T E M s c h o ol. I t hi n k pr o b a bl y t h e r e as o ns f or t h at, if y o u t hi n k a b o ut it, is 
all of t h e t hi n gs  w e' v e b e e n t al ki n g a b o ut. Y o u w a nt st at e f u n di n g. Y o u w a nt t o 
t al k a b o ut pr e p ar ati o n. Y o u w a nt t o t al k a b o ut e x p os ur e b e c a us e ki ds ar e n ot 
r e all y r e a d y t o t a k e o n s o m e of t h e hi g h er-l e v el S T E M c o urs es, t h e A P c o urs es, 
t h e I B c o urs es. S o if t h e y c a n e xit out or r u n fr o m t h os e c o urs es, t h e y will. A n d 
t h at's ki n d of w h er e w e ar e. S o y e s, w e s h o ul d i m pl e m e nt it, b ut I t hi n k it i n v ol v es 
s o m e pr e p ar ati o n b ef or e w e j ust g o at it.  ( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 
2 0 1 9)  
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7.  I n y o u r o pi ni o n, h o w will a s u c c essf ull y S T E M I m pl e m e nt e d cl ass r o o m 
l o o k ? 
S o I t hi n k y o u h a v e t o p ut t h e c uri osit y a n d i n v esti g ati o n a n d pr o bl e m -s ol vi n g 
pr o c ess es i nt o all cl assr o o ms. It m a y b e r efi n e d i n t h e s ci e n c e, m at h, a n d 
e n gi n e eri n g cl ass es, b ut y o u h a v e t o p ut i n q uir y -b as e d t hi n ki n g a n d l e ss o n pl a ns 
i nt o all of t h e cl ass es, j ust as w e'r e tr yi n g t o w e a v e lit er a c y t hr o u g h all of t h e 
cl ass es. A n d I t hi n k t h at if y o u d o t h at, y o u'r e g oi n g t o b uil d a s et of s kills or a 
mi n ds et t h at is c o nsist e nt a cr oss t h e s c h o ol, a n d t h at's g oi n g t o g et w h at y o u'r e 
l o o ki n g f or. ( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9) 
8.  H o w will t h e d at a b e utili z e d t o e nf o r c e a n a cti o n pl a n of I m pl e m e nti n g 
S T E M at Hill Hi g h S c h o ol ? W ell, I t hi n k y o u s et y o u r e x p e ct ati o n s fi rst. 
W h at d o w e w a nt o u r ki d s t o b e a bl e t o d o t h at i n di c at e t h at w e' r e 
i m pl e m e nti n g S T E M at t h e s c h o ol ? W h at a r e t h e si g nifi e rs of t h at ? W h at 
a r e t h e c h a r a ct e risti cs ? W h at a r e t h e q u aliti es ? W h at s h o ul d it l o o k li k e if 
w e' r e f ull y i m pl e m e nti n g S T E M at t h e s c h o ol o r g r a d u all y i m pl e m e nti n g 
it ?  
T h e n y o u'r e si m pl y g oi n g b y, a n d y o u'r e c h e c ki n g. Y o u'r e c h e c ki n g f or t h e 
m a k ers p a c es. Y o u'r e c h e c ki n g f or t h e s ci e ntifi c m et h o d. Y o u'r e c h e c ki n g f or t h e 
cr oss -c urri c ul ar a cti viti es. Y o u'r e c h e c ki n g f or t h e d esi g n t hi n ki n g, t h e pr oj e ct -
b as e d l e ar ni n g, all t h os e t hi n gs, w h a t e v er's i n v ol v e d i n t h at r u bri c. A n d y o u'r e 
l o o ki n g f or t h e c o nsist e n c y a cr oss y o ur b uil di n g at 3, 6, 9, 1 2 m o nt hs as y o u'r e 
tr yi n g t o i m pl e m e nt t h at pl a n. W h er e v er y o u'r e s e ei n g f ail ur e or it's n ot m e eti n g 
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t h at r u bri c or e x p e ct ati o n, t h e n y o u g o b a c k, fi nd t h e w h y b e hi n d t h at, i m pl e m e nt 
a pl a n f or r e m e di ati o n, r e ass ess t h at pl a n, a n d t h e n st art b a c k o v er.  ( P ers o n al 
c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9)  
9.  H o w will S T E M I m pl e m e nt ati o n i m p a ct st u d e nt l e a r ni n g p r ofi ci e n c y ?  
W el l, t h e t hi n g a b o ut it, as t h e E OC h as e v ol v e d a n d, a ct u all y, all of t h e 
st a n d ar di z e d t ests h a v e e v ol v e d, t h e y'r e l o o ki n g f or m or e criti c al t hi n ki n g s kills. 
T h e q u esti o ns ar e b e c o mi n g o p e n e n d e d. T h e y'r e h a vi n g m ulti pl e a ns w er c h oi c es. 
T h e y'r e as ki n g st u d e nts t o e x pl ai n a n d s h o w t h eir w or k w hi c h ar e all s kills t h at 
ar e f u n d a m e nt al as p e cts of S T E M i m pl e m e nt ati o n. S o t e a c hi n g t h e m t h es e s kills 
will m a k e t h e m m or e r es p o nsi v e a n d a pt t o p erf or m b ett er o n t h os e t ests.  
( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9) 
1 0.  D o y o u b eli e v e S T E M I m pl e m e nt ati o n will i m p r o v e y o u r C C R PI s c o r e s ?  
W ell, it's i nt er esti n g b e c a us e s ci e n c e a n d s o ci al st u di es ar e a s m all c o m p o n e nt of 
t h e C C R PI i n r e g ar ds t o E L A a n d m at h. S o I s a y t h at, b ut t o a ns w er t h e q u esti o n 
s p e cifi c all y, y es, it will i m pr o v e it. It's b e c a us e t h e criti c al t hi n ki n g, t h e w orl d 
pr o bl e ms, t h e i n v esti g ati o n us e d i n s ci e n c e a n d m at h c a n b e us e d a cr oss t h e 
b o ar d. B ut e a c h o n e w ei g hs 5 0 % m e a ni n g s ci e n c e, I' m s orr y, 2 5 % s ci e n c e m a y 
h a v e b e e n wit h s o ci al st u di es of t h e c o nt e nt ar e a of t h e C C R PI. S o p utti n g t h e 
e m p h asis t h e r e will i n cr e as e C C R PI. Als o, t h e e n gi n e eri n g c o m p o n e nt a n d t h e 
p at h w a ys ar e p art of t h e C C R PI. S o if y o u ar e b uil di n g i nt er est i n t h os e ar e as, y o u 
h a v e t h e m c o m pl eti n g t h e p at h w a y w hi c h will i n cr e as e t h at, a d diti o n all y t h e 
c oll e g e r e a di n ess i n r e g ar ds t o st u d e nts b ei n g a bl e t o a ns w er t h os e q u esti o ns o n 
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t h e S A T, P S A T, A P, a n d I B e x a ms. S o h a vi n g t h at mi n ds et a n d d e v el o pi n g t h os e 
s kills will als o h el p t h er e. S o y es, i m pl e m e nti n g S T E M pr a cti c es will i m pr o v e t h e 
C C R PI.  ( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9) 
1 1.  H o w d o w e e n s u r e t h at S T E M l ess o n s a r e cl os el y ali g n e d t o S T E M 
st a n d a r d s a n d o bj e cti v e s ?  
W ell, I t hi n k, o n e, y o u g ot t o t ell p e o pl e w h at t h e S T E M  st a n d ar ds a n d o bj e cti v es 
ar e, t h at's st e p n u m b er o n e. A g ai n, w e'r e t al ki n g a b o ut c o m m u ni c ati o n of w h at 
e x a ctl y d o es it m e a n t o b e a S T E M pr o gr a m or w h at ar e t h e S T E M st a n d ar ds a n d 
c o m m u ni c ati n g it, pr of es si o n al d e v el o p m e nt, i nstr u cti n g t e a c h ers h o w t o d eli v er it 
b e c a us e t h es e ar e t hi n gs t h at ar e n ot j ust c o m m o n  pl a c e t h at t e a c h ers l e ar n or h a v e 
o n t h eir o w n . Y o u h a v e t o h a v e s o m e d e di c at e d ti m e t o all o w t e a c h ers t o e n g a g e 
wit h t h es e st a n d ar ds a n d o bj e cti v es, h o w t o d eli v er t h e m, o p p ort u niti es t o pr a cti c e 
d eli v eri n g t h e m, o p p ort u niti es t o s e e t h e m i n m oti o n, o p p ort u niti es t o h a v e a c c ess 
t o e q ui p m e nt t o d eli v er t h es e st a n d ar ds a n d o bj e cti v es. S o I t hi n k it st arts wit h 
e x p os ur e a n d pr of essi o n al d e v el o p m e nt f or t e a c h ers b e c a us e e v er yt hi n g t h at 
w e' v e t al k e d a b o ut b ef or e h er e fr o m f u n di n g t o t e a c h er pr e p ar ati o n t o a l a c k of 
t h es e t e a c h ers s u g g ests t h at y o u'r e g ettin g t e a c h er s t h at ar e n ot as pr e p ar e d t o 
d eli v er t his p arti c ul ar str u ct ur e or c o n c e pt. S o y ou h a v e t o pr o vi d e t h e m wit h it. 
( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9) 
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1 2.  W h at c h all e n g es o r li mit ati o n s s h o ul d b e c o n si d e r e d w h e n i m pl e m e nti n g 
a S T E M p r o g r a m ?  
M o d els ; I t hi n k i n t h e st at e of G e or gi a I' m ki n d of r e a c hi n g o ut h er e. T h er e's 
m a y b e o nl y a h a n df ul of S T E M s c h o ols. S o w h at d o es it l o o k li k e ? H o w di d t h e y 
d o t h at ? A n d b ei n g a bl e t o c arr y t h at o v er t o y o ur o w n s c h o ol. S o t h at's o n e t hi n g, 
t h e l a c k of m o dels. S o, of c o urs e, f u n di n g. W e' v e alr e a d y s ai d t h at. Ti m e. T h e 
t esti n g s c h e d ul e is h e a v y. T h e E O C is w h at d et er mi n es p e o pl e's j o bs. A n d if y o u 
d o n't s e e a dir e ct c orr el ati o n b et w e e n t h e i m pl e m e nt ati o n of S T E M a n d s u c c ess 
o n t h os e m etri cs w hi c h e v er y b o d y s e es, p e o pl e ar e j ust n ot g oi n g t o i n v est a l ot of 
ti m e i n t h at. T h e st a n d ar d T K E S e v al u ati o n or w h at e v er e v al u ati o n m et h o d is 
b ei n g us e d a cr oss t h e b o ar d d o es n ot n e c ess aril y ali g n wit h pr oj e ct -b as e d l e ar ni n g 
pr a cti c es or is l o o ki n g f or k e y i n di c at ors t h at  ar e n't al w a ys t h er e w h e n y o u t hi n k 
a b o ut t h e m or e o p e n or n o nli n e ar S T E M pr oj e cts or t hi n gs t h at m a y b e i n pl a c e. 
S o t e a c h ers m a y n ot b e willi n g t o e m br a c e S T E M pr a cti c es b e c a us e t h eir 
e v al u ati o n d o es n ot ali g n wit h t h at t y p e of t h o u g ht or t hi n gs t h er e. S o t h at's 
a n ot h er li mit ati o n. A n d t h e n st u d e nt i nt er ests. At t h e e n d of t h e d a y, s c h o ol s h a v e 
t o off er c o urs es o n w h at st u d e nts ar e i nt er est e d i n. A n d if y o u h a v e a gr e at S T E M 
pr o gr a m b ut n o b o d y w a nts t o b e i n it, t h e n t h at's a li mit ati o n as w ell.  ( P ers o n al 
c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9)  
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1 3.  I n y o u r o pi ni o n, h o w c a n S T E M t e a c h e rs’ c u r ri c ul u m a n d i n st r u cti o n al 
k n o wl e d g e b e b r o a d e n e d  s o t h at it e n c o m p ass es s ci e n c e, t e c h n ol o g y, 
e n gi n e e ri n g, a n d m at h e m ati cs ?  
Pr of essi o n al d e v el o p m e nt b y p e o pl e i n t h e fi el d w h o ar e  a ct u all y d oi n g it, n ot 
fr o m distri ct p ers o n n el t h at h a v e n't t a u g ht i n cl assr o o ms, n ot fr o m p e o pl e w h o 
h a v e n't w or k e d i n t h e S T E M e n vir o n m e nt, b ut fr o m pr of essi o n als wit hi n t h e fi el d 
w h o c a n h el p d e v el o p a n d c o a c h t h os e w h o ar e n ot f a mili ar wit h h o w t o d o it a n d 
h o w t h e y c a n i m pr o v e.  ( P ers o n al c o m m u ni c ati o n, A u g ust 1 3, 2 0 1 9) 
1 4.  D o y o u h a v e a n y c o n cl u di n g t h o u g hts as t o h o w o n e c a n e n s u r e t h e 
s u c c essf ul i m pl e m e nt ati o n of S T E M at Hill Hi g h S c h o ol ?  
S o y o u'r e g oi n g t o as k a t e a c h er i n a n y gi v e n d a y t o s u p er vis e k i ds, h a v e d ut y, 
cr e at e l ess o n pl a ns, c all p ar e nts, b e a m a n d at e d r e p ort er, t e a c h t h eir st u d e nts, 
gr a d e t h eir p a p ers a m o n gst h u n dr e ds of ot h er t hi n gs i n o ur ar e a, a n d t h e n a s k 
t h e m t o pr of essi o n all y i n c or p or at e c o n c e pts t h at mi g ht b e f or ei g n t o t h e m i n t h eir 
i nstr u cti o n i n t h eir cl assr o o m o n a d ail y b asis. Y o u c a n't d o t h at wit h o ut gi vi n g 
t h e m f u n di n g s o t h e y'r e n ot r e a c hi n g i nt o t h eir p o c k et, s u p pli es, s o t h at t h e y c a n 
d o w h at t h e y'r e b ei n g as k e d t o d o, pr of essi o n al d e v el o p m e nt s o t h e y c a n l e ar n 
h o w t o d o i t b ett er, a n d t h e n ti m e t o bri n g all t h os e t hi n gs i n a n d g et it d o n e. A n d 
t h at m e a ns t h at t h er e' d h a v e t o b e a dj ust m e nts t o t h e t esti n g s c h e d ul e, t h e 
fr e q u e n c y of t h e t esti n g. T h at m e a ns t h er e' d h a v e t o b e c o nsi d er ati o n f or st u d e nt 
or w or k or t hi n gs t h at d e v el o p at diff er e nt p a c es, k n o wi n g t h at t hi n gs ar e n ot 
g oi n g t o l o o k t h e s a m e a cr oss all cl assr o o ms. T h er e h as t o b e o p p ort u nit y f or 
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f ail ur e. Y o u'r e d oi n g s o m et hi n g n e w, a n d y o u'r e g oi n g t o h a v e t o gi v e s c h o ols 
ti m e t o f ail w h er e s c or es m a y n ot b e w h er e y ou w a nt. B e c a us e y o u'r e pl a nti n g t h e 
s e e d, s o y o u h a v e t o gi v e ti m e f or t h at pl a n t o d e v el o p. S o t h er e ar e a l ot of t hi n gs 
t h at h a v e t o b e i n pl a c e h er e. A n d t h e b e n efits ar e h u g e, b ut it's n ot g oi n g t o 
h a p p e n o v er ni g ht. A n d if y o u'r e n ot p ati e nt a n d gi v e a d mi nistr at ors a n d t e a c h ers 
ti m e t o m o v e i n t h at dir e cti o n, it's n e v er g oi n g t o h a p p e n. A n d t h at's w h y I t hi n k 
m ost s c h o ols d o n't e v e n tr y t o d o S T E M i n t h eir s c h o ol. T h e y tri e d t o g et S T E M 
c e rtifi c ati o n f or a pr o gr a m, my m a g n et pr o gr a m's g oi n g t o b e c ertif i e d, or m y 
s m all er l e ar ni n g c o m m u nit y's g oi n g t o b e c ertifi e d, b e c a us e t o tr y t o d o t h at f or a n 
e ntir e s c h o ol, y o u'r e g oi n g t o h a v e t o st o p m a n y of t h e i niti ati v es t h at y o u'r e d oi n g 
a n d p ut s o m e f o c us i nt o t h at. T h os e i niti ati v es ar e t h e m etri cs b y w hi c h p e o pl e ar e 
m e as ur e d, a n d t h at's t h eir j o b. A n d w e j ust d o n't gi v e p e o pl e ti m e i n t his c urr e nt 
e n vir o n m e nt t o d e v el o p a pl a n a n d w or k it. T h er e h as t o b e i m m e di at e r es ul ts, an d 
t h at is i n dir e ct c o nfli ct wit h a S T E M pr o gr a m t h at is r e all y b as e d o n s e ei n g w h at 
h a p p e ns o v er ti m e or d e v el o p a pr oj e ct o v er ti m e. S o t h e y'r e r e all y at o d ds wit h 
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P a rti ci p a nt C  ( A d mi nist r at o r/ M a g n et P r o g r a m C o o r di n at o r)  
1.  A c c o r di n g t o E d u c ati o n W e e k , o u r c o u nt r y's si n gl e bi g g est o b st a cl e is a 
p e r p et u al S T E M t e a c h e r s h o rt a g e . A s a n a d mi nist r at o r , h o w d o w e fi x 
t his S T E M t e a c h e r s h o rt a g e ? H o w a r e S T E M t e a c h e rs s u st ai n e d a n d 
m ai nt ai n e d ?      
I w o ul d s a y t h at i n o ur hiri n g pr a cti c es, I t hi n k w h er e w e f all s h ort als o i n hiri n g 
S T E M t e a c h ers is c o m m u ni c ati n g u pfr o nt w h at o ur bi g -pi ct ur e visi o n is of a 
S T E M cl assr o o m a n d w h at a S T E M t e a c h er d o es t o e x cit e a n d i g nit e t e a c hi n g i n 
st u d e nts, s o y es. W e c o ul d al w a ys p a y i n c e nti v es, b ut a n i n c e nti v e o nl y l asts s o 
l o n g. S o aft er t h e c o u nt y, w h e n y o u g et t h at o n e b o n us, t h e n it's r e all y o n w h at is 
t h e s c h o ol d oi n g t o f ost er t h at t y p e of d esir e a n d dri v e i n a t e a c h er. ( P ers o n al 
c o m m u ni c a ti o n, A u g ust 1 5, 2 0 19)  
2.  A c c o r di n g t o t h e U. S. D e p a rt m e nt of E d u c ati o n,  o nl y 1 6 %  of A m e ri c a n 
hi g h s c h o ol s e ni o rs a r e p r ofi ci e nt i n m at h a n d i nt e r est e d i n a S T E M 
c a r e e r.  E v e n a m o n g t h o s e w h o d o g o o n t o p u rs u e a c oll e g e m aj o r i n t h e 
S T E M fi el d s, o nl y a b o ut h alf c h o os e t o w o r k i n a r el at e d c a r e e r. H o w d o 
w e i n c r e as e t h e p e r c e nt a g e of st u d e nts t h at a r e p r ofi ci e nt i n m at h a n d 
i nt e r est e d i n a S T E M c a r e e r ?  
S e ei n g t h at e v er y t hr e e t o fi v e y e ars t h e m at h c urri c ul u m c h a n g es, t h at's n ot 
h el pi n g at all. It's bi g g er t h a n t h e s c h o ol. It's bi g g er t h a n t h e c o u nt y. It's a st at e 
a n d a n ati o n al c urri c u l u m dri v e. G o o d G o d al mi g ht y, yes. B e c a us e as a m at h 
t e a c h er I m e a n, t h er e ar e t o o m a n y st u d e nts w h o f ail m at h e v er y y e ar. T h e y c o m e 
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t o s u m m er s c h o ol e v er y y e ar li k e, ‘O k a y b a b y, y o u m ust b e t a ki n g t h at t his y e ar 
b e c a us e y o u w er e t a ki n g t his l ast y e ar, ’ or  n o w i n s e ni or y e ar t h e y ar e t a ki n g 
m ulti pl e m at h cl ass es at t h e s a m e ti m e b e c a us e t h e y'r e m a ki n g u p a f ail e d  c o urs e.  
A n d wit h o ut t h at s oli d m at h f o u n d ati o n, of c o urs e, all t h e s ci e n c e t e a c h ers a n d 
e n gi n e eri n g t e a c h ers a n d e v er y b o d y f e el t h at  c o ul d w e st o p  c h a n gi n g t h e 
c urri c ul u m ? Y es. C o ul d w e d o t h at a n d e arl y o n ? B e c a us e o n c e t h e y g et a v ari a bl e 
a n d a fr a cti o n t h at's el e m e nt ar y s c h o ol w e l os e t h e m. W e l os e t h e m e arl y i n m at h. 
W ell, s o m e dis c ussi o n I' v e h a d wit h s o m e c o w or k ers w as a ct u all y, ‘W h at if w e 
tri e d t o d o t h e r e v ers e ? W h at if w e tri e d t o bri n g t h e hi g h er m at h cl ass es e arl y 
o n ? ’ B ut j ust li k e e x p osi n g a 5 -y e ar -ol d t o a w orl d l a n g u a g e, t h e y ar e  still s o 
m u c h of a s p o n g e t h at t h e y'll b e a bl e t o a bs or b it a n d t h e y'r e m or e o p e n t o it. I 
d o u bt t h at e d u c ati o n w o ul d g o t h at r o ut e, t h o u g h, a n d b e off eri n g pr e -c al c ul us, 
Al g e br a 2 t y p e c o n c e pts i n l at e el e m e nt ar y s c h o ol.  ( P ers o n al c o m m u ni c ati o n, 
A u g ust 1 5, 2 0 1 9)  
3.  A c c o r di n g t o t h e lit e r at u r e , a  S T E M l e a r ni n g e c os yst e m e n c o m p ass es 
s c h o ols, c o m m u nit y s etti n gs s u c h as aft e r -s c h o ol a n d s u m m e r p r o g r a m s, 
s ci e n c e c e nt e rs a n d m u s e u ms, a n d i nf o r m al e x p e ri e n c es at h o m e a n d i n a 
v a ri et y of e n vi r o n m e nts t h at t o g et h e r c o n stit ut e a ri c h a r r a y of l e a r ni n g 
o p p o rt u niti es f o r y o u n g p e o pl e. H o w d o w e p r o vi d e a S T E M l e a r ni n g 
e c os y st e m at Hill Hi g h ?  
I t hi n k t h e b est w a y t o d o it w o ul d b e t o g o wit h t h e mi d dl e s c h o ol a p pr o a c h, 
w h er e y o u a ct u all y h a v e t e a ms. I n mi d dl e s c h o ol, y o u h a v e a t e a m t h at's m a d e u p 
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of o n e m at h  t e a c h er, o n e E n glis h t e a c h er, o n e s ci e n c e t e a c h er, a n d t h e n, of c o urs e, 
s o m e b o d y o n t h er e als o d o u bl es u p as s o ci al st u di e s. B ut g oi n g b a c k t o h a vi n g 
t e a ms s o y o u' v e g ot a c or e s et of t e a c h ers t h at t e a c h t h e s a m e s et of st u d e nt s, a n d 
s o y o u c a n h a v e a g e n ui n e c o n v ers ati o n a b o ut w h at' s g oi n g o n i n t his m at h cl ass 
a n d its c o n n e cti o n t o h o w y o u'r e g oi n g t o m a k e it r el at e t o t his, i n t his s ci e n c e 
cl ass, b ut t h e n i n t his c o m p ut er s ci e n c e cl ass, it's t his. H a vi n g t h at t e a m a p pr o a c h, 
b ut it's s o diffi c ult t o d o i n hi g h s c h o ol, es p e ci all y wit h t h e v ari et y of p at h w a ys 
a n d el e cti v es t h at st u d e nt s c a n t a k e a n d t h e n t h at l ur ki n g v ari a bl e of h o w st u d e nts 
ar e as f ar as if t h e y ar e h o n ors i n m at h, b ut t h e n  o n l e v el i n s ci e n c e, b ut t h e n 
a c c el er at e d i n E n glis h.  It's t o o m u c h. B ut t h e b est w a y, t h e m ost s u c ci n ct w a y is 
t o g o wit h s o m e s ort of a t e a m a p pr o a c h, e v e n if it's j ust a s u bs et wit hi n t h e 
b uil di n g. Y o u t a k e a g e n er al e d u c ati o n  p o p ul ati o n a n d y o u m a k e t hr e e t e a ms, a n d 
l et's us e t h at as o ur d at a s et a n d s e e a n d pr o v e h o w d o es  t his w or k b e c a us e t h e n  
e a c h of t h e c o nt e nts e n ds u p r ei nf or ci n g w h at's g oi n g o n i n t h e ot h er cl assr o o m. 
N o w e v er y l ess o n is n ot g oi n g t o b e g e ar e d t o w ar ds t h at, b ut if t h er e's s o m e 
i nt e nti o n alit y i n pl a n ni n g, it c a n b e a d dr ess e d i n e v er y u nit. ( P ers o n al 
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4.  S T E M s kills a r e i n c r e asi n gl y n e c ess a r y t o n a vi g at e a n e v e r -m o r e c o m pl e x 
w o rl d a n d a gl o b ali z e d e c o n o m y. W h at s h o ul d l e a d e rs d o t o  i m p r o v e 
t h es e s kills a m o n gst o u r citi z e n s a n d st u d e nts s o t h e y c a n p a rti ci p at e f ull y 
i n c o nt e m p o r a r y s o ci et y a n d th e m o d e r n e c o n o m y ?  
W ell, I t hi n k wit h o ur gr a d u al r oll o ut of o ur i n v ol v e m e nt wit h I B, t h e 
i nt er n ati o n al b a c c al a ur e at e pr o gr a m, w e'll d o t h at. B ut, of c o urs e, it's g oi n g t a k e 
ti me t o s e e t h at r et ur n i n v al u e a g o o d fi v e y e ars b ef or e w e s e e h o w t h at d at a 
r eall y p a ns o ut. I d o n't k n o w h o w t o b e c a us e t h e y ar e  alr e a d y d es e nsiti z e d 
b e c a us e of t h e c o nst a nt str e a m of i nf or m ati o n a n d n e ws a b o ut e v er yt hi n g i n t h e 
w orl d, s o w h e n y o u g et t h e m i n hi g h s c h o ol, it's n ot a l ost c a us e, b ut it's a t w o -
l e g g e d d o g i n a r a c e. B ut t h e d o g c o ul d still r u n, t h o u g h. T h e y c o ul d still r u n, b ut, 
o o h, it's g ot s o m e c h all e n g es, it r e all y d o es. B ut at l e ast f or us, t h e r oll o ut of I B, 
a n d n o w w e'r e i n t h at p h as e w h er e w e'r e g etti n g o ur M Y P, t h at mi d dl e y e ars 
pr o gr a m g oi n g, it will bri n g a b o ut m or e a w ar e n ess a n d t h er e'll b e s o m e 
i nt e nti o n alit y i n w h at's dis c uss e d a n d h o w t o m a k e t h at gl o b al c o n n e cti o n a n d t h at 
mi n df ul n ess. B ut it's g oi n g t o b e a g o o d fi v e y e ar s b ef or e w e s e e  a r et ur n . B ut 
a g ai n, b y t h e ti m e t h e y g et t o hi g h s c h o ol, it's a t w o -l e g g e d d o g i n a r a c e. T h e b est 
t hi n g is t h e e arli er, t h e b ett er, b ut t h e n it d o es n't h el p if it w as e arl y b ut wit h o ut 
c o nsist e n c y. S o u nl ess w e c a n g et a w h ol e f e e d er cl ust er o n b o ar d wit h t h at t y p e 
of f o c us, it's al m ost a l ost c a us e. A n d t h e n c o nsi d eri n g h o w fr e q u e ntl y l e a d ers hi p 
i n a s c h o ol c h a n g es. ( P er s o n al c o m m u ni c ati o n, A u g ust 1 5, 2 0 1 9) 
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5.  S T E M is o n e of t h e m ost si g nifi c a nt p r o g r a ms t h at st u d e nts h a v e i n t h e 
c u r r e nt c u r ri c ul u m p att e r n ; u nf o rt u n at el y S T E M is als o t h e m ost 
c h all e n gi n g p r o g r a m b e c a u s e a l a r g e m aj o rit y of st u d e nts will eit h e r f ail 
m at h o r s ci e n c e. A c c o r di n g t o P e w R es e a r c h, O n e of t h e bi g g est c r oss -
n ati o n al t ests is t h e  P r o g r a m m e  f o r I nt e r n ati o n al  St u d e nt  
Ass ess m e nt  ( PI S A), w hi c h m e as u r es r e a di n g a bilit y, m at h a n d s ci e n c e 
lit e r a c y a n d ot h e r k e y s kills a m o n g 1 5 -y e a r -ol d s i n d o z e n s of d e v el o p e d 
a n d d e v el o pi n g c o u nt ri es e v e r y t h r e e y e a rs. T h e m ost r e c e nt PI S A r es ul ts 
f r o m 2 0 1 5, pl a c e d t h e U. S. at a n u ni m p r essi v e  3 8t h  o ut of 7 1  c o u n t ri es i n 
m at h a n d 2 4t h i n s ci e n c e . H o w d o w e i m p r o v e a s a n ati o n ?  
N eit h er o n e of us w as ar o u n d w h e n t h e bi g w h ol e s p a c e r a c e a n d e v er yt hi n g 
r a m p e d u p. I d o n't k n o w w h at it t o o k t h e n t o g et t h e w h ol e n ati o n h y p e d u p, a n d 
w e h a d all t h es e c ar e ers a n d t h e fi el ds w er e j ust b usti n g wi d e o p e n. B ut it's al m ost 
li k e it's g oi n g t a k e a n ot h er o n e of t h os e r e v ol uti o ns. Y o u w o ul d t hi n k t h at it 
w o ul d b e wit h t h e i nt er n et a n d st uff as wi d e as it is, b ut it's s o s e c r eti v e t o e v e n 
st art u p a n d d o a  pr o gr a m, a n d it still s e e ms li k e,  a g o o d -ol d -b o y -s o ci et y t y p e 
d e al. B ut it's s o cl os e o n h o w t o g et it d o n e, h o w t h at n et w or k e v e n l o o ks. It's 
al m ost li k e, if y o u d o n't g o t o t h es e c ert ai n t y p es of s c h o ols, y o u w o n't g et 
e x p os e d, s o t h e n w h at e v er y o u'r e w or ki n g o n will n ot b e a bl e t o b e f ull y r e ali z e d. 
B ut I d o n't k n o w w h at t h e n ati o n di d. Y o u k n o w w h at ? Y es, w e h a d i nt elli g e nt 
n ati o n al l e a d ers hi p t h at c o ul d arti c ul at e its visi o n, a n d t h e n t h e y h a d t h e a bilit y t o 
g et e v er y b o d y o n b o ar d fr o m t h e l e gisl ati v e br a n c h o n d o w n as f ar as t h e f u n di n g 
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a n d s u p p ort f or pr o gr a m mi n g. W ell, of c o urs e, w e n e e d t o g et o ut t o t h e p olls a n d 
c h a n g e s o m e n ati o n al l e a d ers hi p, b ut sti c ki n g o n m y l o w l e v el ri g ht h er e w h er e I 
a m a n d w h at I c a n i m p a ct a n d d o, I t hi n k it's e x p osi n g st u d e nts t o o p p ort u niti es 
b e y o n d w h at t h e y s e e o n a d ail y . T h e y s e e us as t e a c h ers, a n d s a dl y, s o m e of t h e m 
d o s u bs cri b e t o t h e f a ct t h at if y o u c o ul d n't d o it, t h e n y o u t e a c h it. S o t h e y d o n't 
r es p e ct all t h at w e d o bri n g t o t h e t a bl e. T h e y r es p e ct w h at w e'r e t e a c hi n g t h e m 
b e c a us e t h e y n e e d it t o g et t h e gr a d e, b ut t h e y d o n't r es p e ct all t h at w e bri n g t o t h e 
t a bl e a n d t h e f a ct t h at all of us di d n't w a k e u p si n c e birt h a n d s a y, "I w a nt t o b e a n 
e d u c at or. " A n d e v e n t h os e t h at di d b e c a us e t h e y w er e bl ess e d t o k n o w w h at t h eir 
c ar e er  fi el d w as g oi n g t o b e e arl y o n i n lif e, it's n ot a r e as o n t o disr es p e ct it 
b e c a us e y o ur p a y c h e c k d o es n't m at c h y o ur o ut p ut. S o it's g oi n g b e t hr o u g h 
e x p osi n g, bri n gi n g i n diff er e nt pr o gr a m mi n g or e v e n j ust t h at si d e h ustl e, bri n gi n g 
i n a fri e n d w h o is a co m p ut er pr o gr a m m er a n d bri n g t h e m i n as a s p e a k er. If it's 
j ust y o ur cl ass t h at y o u c a n i m p a ct, t h e n t h at's w h er e y o u f o c us u ntil t h e s c h o ol 
l e a d ers hi p s e es it bi g g er a n d is willi n g t o s u p p ort a bi g g er visi o n f or e x p osi n g 
st u d e nts t o S T E M c ar e er s.  ( P ers o n al c o m m u ni c ati o n, A u g ust 1 5, 2 0 1 9) 
6.  S h o ul d S T E M i m pl e m e nt ati o n t a k e pl a c e at Hill Hi g h S c h o ol ?   
S elfis hl y, w e c a n't t a k e a n ot h er pr o gr a m i n t his b uil di n g. S orr y, i t's t o o m a n y 
pr o gr a ms. A n d s p e a ki n g fr o m a s c h e d uli n g st a n d p oi nt, t h e m or e pr o gr a ms y o u 
h a v e, t h e m or e r estri cti o n s ar e o n t h e s c h e d ul e, a n d t h e n t h at m e a ns y o u h a v e 
e v e n m or e r estri cti o ns o n w h o c a n t e a c h w h at, w h o g o es t o  tr ai ni n g, w h o's 
e x p os e d t o w h at, w hi c h e n ds u p b ei n g t h e s a m e s et of t e a c h ers e v er y ti m e. W ell, 
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if y o u s e n d t h e s a m e fi v e s ci en c e t e a c h ers t o t h e s a m e s p e cifi c tr ai ni n gs, t h e n all 
of t h e m c a n't t e a c h it, a n d t h e n y o u d o n't w a nt t o i n v est i n ot h er p e o pl e b e c a us e 
y o u d o n't s e e t h e m st a yi n g, a n d s o y o u e n d u p s p e n di n g t h o us a n ds of d oll ar s 
e v er y y e ar, s e n di n g a t e a c h er t o a tr ai ni n g t h at t h e y d o n't e v e n us e u ntil t hr e e 
y e ars l at er w h e n y o u fi n all y n e e d t h e m t o d o it. B ut n o w t h e tr ai ni n g is s o ol d t h at 
t h e y f e el li k e t h e y'r e l e ar ni n g w hil e t h e y'r e t e a c hi n g, a n d t h e n y o u w a nt t o 
c o m pl ai n a b o ut t h eir s c or es. S o s o m et hi n g n e e ds t o b e d o n e, b ut I w o ul d s elfis hl y 
s a y it d o es n't n e e d t o b e a n ot h er pr o gr a m, s o m et hi n g w h er e it e n d e d u p b ei n g a 
w h ol e s c h o ol t hi n g, li k e t his Dr o p E v er yt hi n g a n d R e a d. T h at's s c h o ol wi d e. N o 
m att er w h at y o u t e a c h, n o m att er w h o y o u ar e or w h at e v er, e v er y b o d y is b u yi n g 
i nt o t h e r e a di n g i niti ati v e a n d w h at e v er lit er a c y i niti ati v e l o o ks li k e i n y o ur 
s c h o ol. S o e v er y b o d y n e e ds t o b u y i n t o s o m e pi e c e of a S T E M i niti ati v e, w h er e it 
d o es n't a p p e ar t o b e a s e p ar at e pr o gr a m wit hi n t h e b uil di n g, es p e ci all y o nl y 
s er vi n g t h e elit e st u d e nts w h o ar e alr e a d y hi g h a c hi e vi n g. I m e a n, w e gi v e t h e 
hi g h -a c hi e vi n g st u d e nts s o m a n y o pti o ns i n lif e o n w h at cl ass es t h e y t a k e, b ut 
t h e n w e w a nt t o f uss a n d c o m pl ai n t h e y'r e e ntitl e d. W e b uilt t h e b e ast. W e b uilt 
t his b e ast, s o w e k n o w t h e na t ur e of t h e b e ast. I' m s orr y. ( P ers o n al 
c o m m u ni c ati o n, A u g ust 1 5, 2 0 1 9)  
7.  I n y o u r o pi ni o n, h o w will a s u c c essf ull y S T E M I m pl e m e nt e d cl ass r o o m 
l o o k ?  
Or g a ni z e d c h a os ; it w o ul d l o o k lik e or g a ni z e d c h a os b e c a us e t h e  a cti viti es ar e 
st u d e nt c e nt er e d, it's st u d e nt  l e d t h er e ar e s o m e m o m e nts w h er e t h er e is a n e e d f or 
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dir e ct i nstr u cti o n, b ut it's lit er all y or g a ni z e d c h a os wit h 3 5 c hil dr e n i n t h e r o o m. 
T h er e ar e s e v e n diff er e nt t hi n gs g oi n g o n, a n d y es, t o t h e p oi nt w h er e a n o utsi d er, 
w h e n t h e y w al k i n, t h e y g ot t o st e p b a c k o ut t o cl ut c h t h e p e arls b e c a us e t h e y 
d o n't k n o w w h at's g oi n g o n, b ut t h at's a g o o d t hi n g b e c a us e w h e n t h e y st e p b a c k 
i n a n d as k a n y st u d e nt t o t al k or a n y gr o u p t h e y ca n all s p e a k t o w h at's g oi n g o n, 
y e s b e c a us e i nstr u cti o n s h o ul d n't b e d esi g n e d s o t h at t h e o utsi d er k n o ws w h at's 
h a p p e ni n g. It s h o ul d b e s o t h at t h e o utsi d er h as t o as k w h at's h a p p e ni n g, a n d t h e n 
e v er y b o d y w h o's e x p eri e n ci n g it c a n t al k t h e s a m e m ess a g e a b o ut w h at's c urr e ntl y 
g oi n g o n, y es i n cl u di n g  t e c h n ol o g y wit h it, a n d t h e n s o m e j ust str ai g ht h a n ds-o n 
a cti viti es  g oi n g o n. It d o e s n't h a v e t o b e e v er y b o d y's o n t h e y o w n t a bl et w or ki n g 
i n sil e n c e a n d pl a yi n g. N o. N o, n o. A v ari et y; A v ari et y.  ( P ers o n al 
c o m m u ni c ati o n, A u g ust 1 5, 2 0 1 9)  
8.  H o w will t h e d at a b e utili z e d t o e nf o r c e a n a cti o n pl a n of I m pl e m e nti n g 
S T E M at Hill Hi g h S c h o ol ?  
S o t a ki n g di a g n osti c d at a, I f ail t o u n d erst a n d w h at v al u e it l e n ds i n A u g ust. W h y 
c a n't t h e p erf or m a n c e o n t h e fi n al e x a m fr o m t h e pr e vi o us c o urs e, w hi c h is 
alr e a d y s u p p os e d t o b e a c u m ul ati v e ass ess m e nt, b e t h e di a g n osti c d at a t h at I us e 
as a t e a c h er, b u t i n a p erf e ct w orl d I w o ul d l e a v e h er e i n M a y, k n o wi n g w h at I' m 
t e a c hi n g n e xt y e ar s o t h at i n M a y, w h e n I l e a v e, I' m t a ki n g t h e pr er e q uisit e 
c o urs es d at a s et fr o m t h eir di a g n osti c , w hi c h w as t h eir c o urs e fi n al e x a m. I a m 
a n al y zi n g d at a  a n d I' m st e p pi n g i n  h er e, d a y o n e, i n A u g ust of a n e w s c h o ol y e ar 
wit h w h at t h e w e a k n ess e s w er e. N o w I g et I d o n't h a v e m y cl ass r ost ers, b ut t h at's 
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w h y, if I' m t h e pr er e q uisit e c o urs e, I' m t a ki n g t h e d at a fr o m e v er y b o d y w h o t o o k 
t h e fi n al e x a m i n t h at pr er e q uisit e c o urs e s o it a p pli es t o e v er y b o d y w h o's c o mi n g 
i nt o t his n e w c o urs e. S a v e t h e st u d e nts t h at ar e tr a nsf err e d a n d all t h at g o o d st uff, 
b ut t h at's still s u c h a s m all a m o u nt t h at it s h o ul d n't i m p a ct w h at t h e o v er all d at a 
s a ys a b o ut t his  s c h o ol a n d its c ult ur e, w h at w as  l e ar n e d i n t h e pr e vi o us c o urs e. S o 
t a ki n g t h at d at a fr o m t h e pr e vi o us y e ar, a n al y zi n g t h at o v er t h e s u m m er, g etti n g 
wit h m y t e a m or e v e n t h at s m all c o h ort t h at w e h a v e a n d t h e n usi n g t h at as t o st art 
o ut w h er e d o es m y i nstr u cti o n g o, w h er e d o I pi c k u p, a n d t h e n w h er e a m I 
a ct u all y g oi n g t o b e a bl e t o e n d u p , gi vi n g t h at t h er e ar e a li mit e d n u m b er of d a ys 
of i nstr u cti o n. B ut I will als o tr y t o us e t h at s pri n g d at a a n al ysis t o di ct at e w h at 
s u m m er assi g n m e nt I' m g oi n g t o p ost o n t h e s c h o ol w e bsit e f or st u d e n ts t o b e 
d oi n g a n d t h e n t a k e t h at s u m m er assi g n m e nt a n d us e it t h e n e xt s c h o ol y e ar, us e it 
s o m e h o w,  a n d t h e n w h e n t h e n e e d aris es.  ( P ers o n al c o m m u ni c ati o n, A u g ust 1 5, 
2 0 1 9)  
9.  H o w will S T E M I m pl e m e nt ati o n i m p a ct st u d e nt l e a r ni n g p r ofi ci e n c y ?  
I' m s ur e t h at it s h o ul d. N o w h o w will it, I f ail t o s e e h o w it will j ust b e c a us e, at 
l e ast f or us, t h e l e ar ni n g pr ofi ci e n c y it o nl y c o u nt s o n t h os e st at e t ests. T h at's t h e 
o nl y pr ofi ci e n c y t h at c o u nts. I m e a n, o n t h e l e a d er s hi p si d e, t h e cl assr o o m 
t e a c h ers g ets dis miss e d s o oft e n t h at it's al m ost l a u g h a bl e as t o h o w y o u w a nt t o 
pi c k a n d c h o os e w h e n y o u w a nt t o h ol d a cl assr o o m t e a c h er a c c o u nt a bl e f or t h e 
st u d e nts' l e ar ni n g a n d pr ofi ci e n c y a n d t h e n w h e n y o u d o n't. S o r e all y, t h e o nl y 
t hi n g t h at c o u nts is t h e st at e t ests. Th e o nl y t hi n g of v al u e is a c o u nt y t est t h at's i n 
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b et w e e n ti m e, a n d e v e n t h at c o u nt y t est, w h e n t h e t e a c h ers ar e gi vi n g it, t h er e ar e 
s o m a n y fl a ws i n it, t h er e ar e t y p os, y o u'r e gi vi n g o ut m is n o m ers i n t h e a ns w er 
c h oi c es. Y o u h a v e a s o ci al st u di es c o u nt y l e a d p er s o n m a ki n g a t est, b ut t h e y 
n e v er t a u g ht a hi g h s c h o ol s o ci al st u di es c o urs e. S o t h e o nl y t hi n g t h at c o u nts is 
t h e st at e d at a. S o I d o n't s e e t h at t h er e's a n y v al u e. I d o n't s e e t h at t h er e's a n y tr u e 
d esir e f or a s c h o ol s yst e m t o a ct u all y c ar e a b o u t t h e st u d e nts' pr ofi ci e n ci es, u nl ess 
it's o n t h e st at e t est, w hi c h t h e n o nl y s er v es t o b e n efit t h e s c h o ol a n d o ur r ati n g, 
s a dl y.  ( P ers o n al c o m m u ni c ati o n, A u g ust 1 5, 2 0 1 9) 
1 0.  D o y o u b eli e v e S T E M I m pl e m e nt ati o n will i m p r o v e y o u r C C R PI s c o r e s ?  
I a m s ur e t h at our s c h o ol a n d a n y ot h er s c h o ol will tr y a n yt hi n g t o i m pr o v e its 
C C R PI s c or es. I d o n't pl a y wit h t h e C C R PI n u m b ers. T h e f or m ul a c h a n g es s o 
oft e n. T h e n e e ds of t h e s c h o ol c h a n g e s o oft e n. I c a n't f o c us o n t h at. I c a n't. It'll 
dri v e y o u cr a z y. B ut t h e n it's n ot i n m y l a n e t o f o c us o n t h at eit h er. T h at's t h e 
pri n ci p al a n d t h eir b a b y. O n e y e ar, y o u'r e ki c ki n g all t h e c hil dr e n o ut of p h ysi c al 
s ci e n c e, a n d t h e n y o u'r e t e a c hi n g e v er y b o d y p h ysi cs b e c a us e y o u r e ali z e t h at o ur 
C a u c asi a n c o u nt er p arts h a v e b e e n d oi n g it  f or y e ars a n d y o u fi n all y h a v e a l e a d er 
w h o's willi n g t o tr y it o v er h er e wit h t h e ot h er c hil dr e n, a n d s o w e fi n all y t a k e a 
j u m p i n p oi nts b e c a us e of t h at, a n d t h e n t h e y c h a n g e t h e f or m ul a. S o n o w t h at t h at 
d o es n't c o u nt, s o w h at's t h e n e xt st e p t o d o ? N o w t h e n e xt st e p is t o h a v e 
e v er y b o d y t a ki n g a n A P or a n I B or M o v e O n W h e n R e a d y d u al e nr oll m e nt 
b e c a us e t h at's t h e n e xt s p a c e i n t h e f or m ul a w h er e w e c o ul d p ossi bl y g et t h e 
bi g g est b a n g f or t h e b u c k. It's j ust a b o ut w hi c h v ari a bl e t his y e ar is g oi n g t o gi v e 
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us t h e bi g g est b a n g f or t h e b u c k. S o I d o n't s e e h o w a tr u e S T E M i m pl e m e nt ati o n 
w o ul d b e n efit o utsi d e of w h er e, t his y e ar, w e c o ul d p ossi bl y g et t h e p oi nts. A n d it 
c h a n g es fr o m y e ar t o y e ar, s o I d o n't s e e t o o m a n y s c h o ol l e a d ers, i n h o n est y, 
s a yi n g t h a t a c o nsist e nt i m pl e m e nt ati o n of a S T E M pr o gr a m w o ul d i m pr o v e t h e 
s c h o ol's r ati n gs.  ( P ers o n al c o m m u ni c ati o n, A u g ust 1 5, 2 0 1 9) 
1 1.  H o w d o w e e n s u r e t h at S T E M l ess o n s a r e cl os el y ali g n e d t o S T E M 
st a n d a r d s a n d o bj e cti v e s ?  
W h at's a S T E M st a n d ar d ? W h at's t h e S T E M o bj e cti v e ? A n d t h e f a ct t h at n ot m e 
as ki n g, b ut I' m t h e cl assr o o m t e a c h er w h o n o w is t e a c hi n g o n e of t h es e S T E M 
c o urs es, a n d all I k n o w is w h at t h e c o u nt y s a y a n d t h e st at e s a y m y c urri c ul u m is. 
S o w h at m a k es m y Al g e br a 2 st a n d ar ds diff er e nt ? W h at's t h e S T E M st a n d ar d f or 
Al g e br a 2 ? T his is w h at t h e st at e s a y I g ot t o t e a c h. T his is w h at I' m g oi n g t o 
t e a c h. N o w if y o u c o ul d i nf or m p e o pl e pr o a cti v el y a g ai n w h e n t h e y l eft or w h e n 
t h e y g et hir e d, t h e y k n o w w h at t h e y'r e t e a c hi n g, t h e y g et t o d o t h e r es e ar c h or 
e v e n t h e s c h o ol c o ul d f ost er t h at r es e ar c h a n d e x p os ur e b y h a vi n g a c o u pl e of 
s u m m er w or ks h o ps w h er e p e o pl e c a n c o m e t o g et h er, a n d n o w w e'r e gi vi n g y o u 
a n o p p ort u nit y wit h s o m e o v ersi g h t b y a c ertifi e d g ur u t o ali g n t his Al g e br a 2 
wi t h t h e S T E M st a n d ar ds a nd c h u n k it, s o n o w w e' v e g ot s o m e S T E M p o w er 
st a n d ar ds, b ut t h at t a k es ti m e, a n d S T E M is n ot w h at p a ys m y c h e c k. T e a c hi n g 
t his c o u nt y c urri c ul u m t h at t h e st at e s a ys is w h at p a ys m y c h e c k. I g et p ai d 
b e c a us e I d o t his. T his S T E M st uff a n d all t h es e e xtr a pr o gr a ms, t h e y e xtr a,  b ut 
t h e y r e q uir e e xtr a ti m e a n d extr a f o c us. B ut if y o u d o n't i nf or m  p e o pl e wit h 
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pr o a cti v e k n o wl e d g e s o t h at t h e y c o ul d c h o os e t o fi g ur e o ut h o w t h e y w a nt t o 
m a k e t h at ti m e h a p p e n, t h e n it's n ot g oi n g t o h a p p e n, or it's g oi n g t o b e h a lf b a k e d 
w h e n it d o es, a n d s o y o u'r e pr o b a bl y b ett er off n ot i m pl e m e nti n g it at all.  
( P ers o n al c o m m u ni c ati o n, A u g ust 1 5, 2 0 1 9) 
1 2.  W h at c h all e n g es o r li mit ati o n s s h o ul d b e c o n si d e r e d w h e n i m pl e m e nti n g 
a S T E M p r o g r a m ?  
T h e f a ct t h at y o u n e e d a pr o gr a m c o or di n at or  is a c h all e n g e. S o t h e n w h at ar e y o u 
l o o ki n g f or ? W h at ar e t h e crit eri a a n d q u alifi c ati o ns f or s o m e b o d y t o h e a d a 
S T E M pr o gr a m ? Y o ur s c h o ol's a ct u al a bilit y t o b e a bl e t o i m pl e m e nt it w h ol es al e 
or, li k e I s u g g est e d, y o u m a y j ust h a v e t o h a v e a c o h ort. I ' m pi c ki n g 2 0 0 st u d e nts, 
fr es h m a n y e ar. T h e y'r e g oi n g t o b e di vi d e d u p i n f o ur t e a ms, a n d t h e y will tr a v el 
t hr o u g h t e a ms all t hr o u g h o ut t h eir 1 2t h gr a d e y e ar. S o y o u' v e g ot t o g et s o m e 
st a k e h ol d er b u y-i n i n t h at pr o gr a m, a n d t h e st a k e h old er n ot j ust b ei n g t h e st u d e nt 
a n d f a mil y, b ut als o t h e t e a c h ers. Y o u s h o ul d c o ns ci o usl y i n v est i n t h at c o h ort of 
9t h gr a d e t e a c h ers t h at will b e d oi n g t h e i ntr o -l e v el S T E M, a n d t h e n t h at 
s e c o n d ar y c o h ort l e v el of 1 0t h gr a d e t e a c h ers a n d s o f ort h all t h e w a y u p t hr o u g h 
1 2t h gr a d e. S o t h er e's f u n di n g i n v ol v e d, t h e s ust ai n a bilit y a n d c o nsist e n c y of t h e 
a d mi nistr ati o n i n t h at b uil di n g, b e c a us e it d o es n't h el p t h at pri n ci p al A 
i m pl e m e nt e d t his pr o gr a m f or S T E M a n d w as f ull st e a m a h e a d wit h t h e s u p p ort, 
b ut t h e n t h e y l e a v e i n t w o y e ars. It's t h e pri n ci p al s p e cifi c all y, b ut d efi nit el y, t h e 
assi g n e d a d mi nistr at ors, or it c o ul d b e a n assist a nt pri n ci p al. Is t h at p ers o n g oi n g 
t o b e i n pl a c e f or at l e ast o n e f ull r ot ati o n ? C a n y o u c o m mit t o f o ur y e ars ? A n d 
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t h e n i n f o ur y e ars, y es, if t her e's s o m e b o d y els e. S o t h er e's a l ot. T h e n y o u' v e g ot 
t o l o o k at t h e e xisti n g pr o gr a ms t h at ar e alr e a d y i n t h at b uil di n g. Is t h er e c o nfli ct ? 
N o w, of c o urs e, i n t h e e n d, e v er yt hi n g t h at w e d o i s f or t h e c hil dr e n, of c o ur s e. I 
m e a n, o h, L or d, bl ess t h e c hil dr e n. A n d it's f or t h e c h ur c h's g o o d, w hi c h is a li e. 
B ut if t h er e's c o nfli ct s u c h as i m pl e m e nti n g I B i n a s c h o ol t h at alr e a d y h as A P, 
a n d t h e n A P c o urs e off er s d e cr e as e b e c a us e it's a c o nfli ct. A n d if t h er e is a 
p ot e nti al c o nfli ct, a d dr es si n g i t i n t h e b egi n ni n g. T o g et a h e a d of it b e c a us e pl e nt y 
of s c h o ols c o e xist wit h a vi a bl e I B a n d a vi a bl e A P pr o gr a m g oi n g o n, b ut 
u nf ort u n at el y, i n o ur s c h o ol, w e'r e p ulli n g o n t h e s a m e s et of st u d e nts t o b e i n 
b ot h, I m e a n  t h e b a bi es c a n't br e at h e. N o w o n d er t h e y g ot t o h a v e a st u d y cl ass. 
T h e y n e e d a hi g h s c h o ol lif e e x p eri e n c e.  ( P ers o n al c o m m u ni c ati o n, A u g ust 1 5, 
2 0 1 9)  
1 3.  I n y o u r o pi ni o n, h o w c a n S T E M t e a c h e rs’ c u r ri c ul u m a n d i n st r u cti o n al 
k n o wl e d g e b e b r o a d e n e d  s o t h at it e n c o m p ass es s ci e n c e, t e c h n ol o g y, 
e n gi n e e ri n g, a n d m at h e m ati cs ?  
W ell, a g ai n, j ust g oi n g b a c k t o t h e s u m m ers, b ut w h at e v er t h at c o h ort is of 
t e a c h ers, h a vi n g t h e m d o a c o m m o n e x p eri e n c e o v er t h e s u m m er s o t h at w e'r e i n 
a n e n gi n e eri n g l a b, b ut  I' m a ni nt h -gr a d e m at h t e a c h er, O h m y G o d, I' m i n a n 
e n gi n e er i n g l a b an d I c a n s e e h o w m y l ess o n o n  s ol vi n g a s yst e m  of e q u ati o ns c a n 
w or k i n t his. W e'r e s o s p oil e d  i n w h at w e t e a c h a n d i n o ur m aj or a n d e x p os ur e, 
w e r ar el y g et t h e o p p ort u nit y t o b e e x p os e d t o w h at ot h er p e o pl e t e a c h a n d d o.  S o 
e v e n if it w as a f o ur w e e k l o n g  pr of essi o n al d e v el o p m e nt  a n d f or o n e w e e k t h e 
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m at h t e a c h er is l e a di n g a n d t e a c hi n g a n d d oi n g it, a n d s o t h e ot h er c or e t e a c h ers 
ar e t al ki n g a b o ut h o w t h e y c a n i n c or p or at e it, a n d t h e n t h e n e xt w e e k, t h e 
d esi g n at e d bi ol o g y t e a c h er is t e a c hi n g or d oi n g s o m e s a m pl e l ess o ns t h at t h e y 
w o ul d d o i n t h eir cl ass a n d s o f ort h. W e d o n't g et e x p os ur e . A n d t h e n d oi n g y o ur 
pl a n ni n g, t h at’s y o ur ti m e t o p e e a n d e at a n d c at c h u p o n y o ur e m ails, w h at e v er 
m a m a s a y t h at y o u di d n't r es p o n d b a c k, b ut s h e h a d j ust e m a il e d y o u t w o h o urs 
a g o. A n d t h e n  g o b a c k a n d t a k e att e n d a n c e b e c a us e y o u c a n't c h a n g e att e n d a n c e 
w h e n t h e n e xt d a y st art s, so e v er yt hi n g is o n t h e s u m m er or n ot. T a k e t h e ti m e o ut 
d uri n g a s c h o ol y e ar a n d h a v e t h es e p e o pl e  k n o w n e xt s c h o ol y e ar y o u w a nt t o 
st art t his r oll o ut, s o i n t h e s pri n g s e m est er, gi v e t h e s e p e o pl e d ut y d a ys as a t e a m 
a n d l et t h e m b e a bl e t o d o it t h e n or c a pit ali z e o n a l ot of t h es e t e a c h er w or k d a ys 
w h e n w e'r e o ut. Gi v e t h at gr o u p a r e pri e v e fr o m d oi n g s o m e of t h e  ot h er st u ff t h at 
t h ey h a v e t o d o t h at’s c o u nt y m a n d at e d st uff, t o g et t h at b all r olli n g a n d t o m a k e 
s ur e t h e y'r e o n t h e s a m e p a g e, b ut I d o n't k n o w.  ( P ers o n al c o m m u ni c ati o n,  
A u g ust 1 5, 2 0 1 9)  
1 4.  D o y o u h a v e a n y c o n cl u di n g t h o u g hts as t o h o w o n e c a n e n s u r e t h e 
s u c c essf ul i m pl e m e n t ati o n of S T E M at Hill Hi g h S c h o ol ?  
A s u c c essf ul i m pl e m e nt ati o n ; w ell, pr o gr a ms t h at h a v e b e e n s u c c essf ul at Hill  
Hi g h S c h o ol h a v e d o n e s o i n l ar g e p art b e c a us e t h er e w as o p e n c o m m u ni c ati o n 
a b o ut its p ur p os e, its i nt e nt, a n d t h e n t h e l o n g -t er m visi o n of it. Als o, t h e visi o n 
w as a bl e t o b e s ust ai n e d n o m att er w h o w as i n c h ar g e of t h e pr o gr a m b e c a us e it 
c o ul d b e n efit t h e c o m m u nit y. S o it w as m or e t h a n j ust t his p arti c ul ar p ers o n's p et 
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pr oj e ct. T his w as s o m et hi n g t h at y o u s a w t h at b e n efit e d t h e s c h o ol a n d t h e  
c o m m u nit y a n d s o it  c o nti n u e d t o gr o w a n d bl oss o m . B ut t h e pr o gr a ms t h at h a v e 
b e e n s ust ai n a bl e h a v e b e e n s o b e c a us e of t h at. I n s pit e of t h e l e a d ers hi p, ot h er 
p e o pl e c o ul d s p e a k t o t h e visi o n, n ot j ust t h e p ers o n w h o w as h e a di n g it. A n d 
t h er e w as r o o m t o gr o w. It w as n't a, It h as t o b e d o n e t his w a y a n d n o ot h er w a y. 
N o. T his is t h e g o al. B ut y e s, t h os e h a v e b e e n s o m e of t h e t hi n gs t h at h a v e l e d t o a 
s u c c essf ul l o n g-t er m pr o gr a m i n t his s c h o ol fr o m a hist ori c al p ers p e cti v e. S o t h e 
f u n di n g h as al w a ys fl u ct u at e d, t h e dir e ct l e a d ers hi p of it h as al w a ys fl u ct u at e d, 
t h e q u alit y of a d mi nistr ati v e s u p p ort h as al w a ys fl u ct u at e d, b ut b e c a us e t h e 
c o m m u nit y as a w h ol e s a w a b e n efit a n d b e c a us e it w as a disti n g uis h er f or t h e 
c o m m u nit y, it's b e e n a bl e t o st a y i n pl a c e. T h e c o m m u nit y w a nts t o b e a bl e t o 
h a n g his h at o n s o m et hi n g, n ot h a n g his h e a d b e c a us e of s o m et hi n g. S o b e c a us e 
it's u ni q u e, it s ets t h e s c h o ol a p art. T h at's h o w it's b e e n a bl e t o b e h er e. S o t h at 
w o ul d b e s o m et hi n g t h at w o ul d n e e d t o b e c o nsi d er e d w h e n r olli n g o ut S T E M or  
a n y ot h er pr o gr a m, at l e a st i n t his c o m m u nit y.  ( Pe rs o n al c o m m u ni c ati o n,  
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P a rti ci p a nt D  ( S c h o ol I m p r o v e m e nt C o a c h) 
1.  A c c o r di n g t o E d u c ati o n W e e k , o u r c o u nt r y's si n gl e bi g g est o b st a cl e is a 
p e r p et u al S T E M t e a c h e r s h o rt a g e. A s a n a d mi nist r at o r , h o w d o w e fi x 
t his S T E M t e a c h e r s h o rt a g e ? H o w a r e S T E M t e a c h e rs s u st ai n e d a n d 
m ai nt ai n e d ?      
S o h o w d o w e fi x t h e s h ort a g e ? W ell, I t hi n k f or S T E M t e a c h ers s p e cifi c a ll y, if 
y o u'r e o bt ai ni n g, a bi ol o g y d e gr e e or a n y s ci e n c e d e gr e e, t h e p a y f or t h os e fi el ds 
o utsi d e of e d u c ati o n is m u c h hi g h er t h a n it is t o j ust b e a t e a c h er. S o I t hi n k t h at's 
o n e f a ct or w h er e w e c a n't g et t h e t e a c h ers b e c a us e t h e y'r e g oi n g t o hi g h er p a yi n g 
j o bs. W h e n w e ar e a bl e t o g et t h e t e a c h ers, as  f ar as r et e nti o n g o es, I t hi n k 
pr o vi di n g t h e m s u p p ort i s g oi n g t o b e a bi g f a ct or a n d all o wi n g t h e m t o r e all y 
t e a c h t h e c o nt e nt. ( P ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) 
2.  A c c o r di n g t o t h e U. S. D e p a rt m e nt of E d u c ati o n,  o nl y 1 6 %  of A m e ri c a n 
hi g h s c h o ol s e ni o rs a r e p r ofi ci e nt i n m at h a n d i nt e r est e d i n a S T E M 
c a r e e r.  E v e n a m o n g t h o s e w h o d o g o o n t o p u rs u e a c oll e g e m aj o r i n t h e 
S T E M fi el d s, o nl y a b o ut h alf c h o os e t o w o r k i n a r el at e d c a r e e r. H o w d o 
w e i n c r e as e t h e p e r c e nt a g e of st u d e nts t h at a r e p r ofi ci e nt i n m at h a n d 
i nt e r est e d i n a S T E M c a r e e r ?  
I g u ess it st arts as e arl y a s el e m e nt ar y s c h o ol, b uil di n g t h os e f o u n d ati o n al s kills. 
S o if w e'r e a bl e t o h a v e a s oli d f o u n d ati o n at t h e el e m e nt ar y l e v el a n d m a k e it 
i nt er esti n g f or st u d e nts, t h e n t h at c o ul d li k el y i n cr e as e t h e m w a nti n g t o g o i nt o a 
S T E M m aj or. I als o t hi n k t h at e x p os ur e a n d m a ki n g it r e al a n d r el e v a nt f or 
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st u d e nts is a n ot h er f a ct or b e c a us e I' v e h e ar d st u d e nts s a y, ‘S ci e n c e is b ori n g. 
M at h is b ori n g. ’ I' v e h e ar d st u d e nts s a y, y o u k n o w, ‘I h a v e n o i nter est i n t his, ’ b ut 
if w e bri n g p e o pl e i n w h o ar e i n t h es e c ar e ers a n d e x p os e t h e m t o diff er e nt 
o p p ort u niti es, I t hi n k t h at w o ul d b e a n ot h er w a y t o f u n n el t h e m i nt o t h os e m aj ors.  
( P ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) 
3.  A c c o r di n g t o t h e lit e r at u r e , a  S T E M l e a r ni n g e c os yst e m e n c o m p ass es 
s c h o ols, c o m m u nit y s etti n gs s u c h as aft e r -s c h o ol a n d s u m m e r p r o g r a m s, 
s ci e n c e c e nt e rs a n d m u s e u ms, a n d i nf o r m al e x p e ri e n c es at h o m e a n d i n a 
v a ri et y of e n vi r o n m e nts t h at t o g et h e r c o n stit ut e a ri c h a r r a y of l e a r ni n g 
o p p o rt u niti es f o r y o u n g p e o pl e. H o w d o w e p r o vi d e a S T E M l e a r ni n g 
e c os yst e m at Hill Hi g h ?  
It st arts wit h t h e c o m m u nit y, h a vi n g o p p ort u niti es o utsi d e of s c h o ol f or st u d e nts 
t o b e e x p os e d t o S T E M o p p ort u niti es. A S T E M l e ar ni n g e c os yst e m, ok a y, s o 
t h at's c o m m u niti es, t h at's s c h o ols, a n d t h e n, t h e l o c al b usi n ess es. S o I t hi n k t h at if 
w e  g et t h e l o c al b usi n ess es i n v ol v e d t o m a y b e pr o vi d e s o m e gr a nt m o n e y,  a n d 
t h e c o m m u niti es t o co m e a n d visit t h e s c h o ols a n d s e e h o w t h e l a bs l o o k i n t h e 
cl assr o o ms, m a y b e  t h at will e n c o ur a g e t h e m t o w a nt t o h a v e t h es e b uil di n gs a n d 
t hi n gs o utsi d e of s c h o ols. B uil di n g a l o v e f or s ci e n c e i n t h e c o m m u niti es wit h t h e 
l o c al b usi n ess p art n ers, a s w ell as t h e s c h o ol, will h el p t h at S T E M e c os yst e m. 
( P ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 19)  
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4.  S T E M s kills a r e i n c r e asi n gl y n e c ess a r y t o n a vi g at e a n e v e r -m o r e c o m pl e x 
w o rl d a n d a gl o b ali z e d e c o n o m y. W h at s h o ul d l e a d e rs d o t o i m p r o v e 
t h es e s kills a m o n gst o u r citi z e n s a n d st u d e nts s o t h e y c a n p a rti ci p at e f ull y 
i n c o nt e m p o r a r y s o ci et y a n d t h e m o d e rn e c o n o m y ?  
I t hi n k it g o es b a c k t o e x p os ur e, j ust e x p osi n g st u d e nts t o t h e S T E M o p p ort u niti es 
t h at ar e o ut t h er e, w h et h er it b e s ci e n c e, t e c h n ol o g y, e n gi n e eri n g, or m at h. 
V isiti n g s o m e of t h e c oll eg es a n d l etti n g t h e m s e e c oll e g e st u d e nts e n g a g e d i n t h at 
w or k a n d v isiti n g ot h er s c h o ols j ust b uil di n g t h at i nt er est is g oi n g t o h el p i n cr e as e 
t h at. ( P ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) 
5.  S T E M is o n e of t h e m ost si g nifi c a nt p r o g r a ms t h at st u d e nts h a v e i n t h e 
c u r r e nt c u r ri c ul u m p att e r n, u nf o rt u n at el y S T E M is  als o t h e m ost 
c h all e n gi n g p r o g r a m b e c a u s e a l a r g e m aj o rit y of st u d e nts will eit h e r f ail 
m at h o r s ci e n c e. A c c o r di n g t o P e w R es e a r c h, O n e of t h e bi g g est c r oss -
n ati o n al t ests is t h e  P r o g r a m m e  f o r I nt e r n ati o n al  St u d e nt  
Ass ess m e nt  ( PI S A), w hi c h m e as u r es r e a di n g a bilit y, m at h a n d s ci e n c e 
lit e r a c y a n d ot h e r k e y s kills a m o n g 1 5 -y e a r -ol d s i n d o z e n s of d e v el o p e d 
a n d d e v el o pi n g c o u nt ri es e v e r y t h r e e y e a rs. T h e m ost r e c e nt PI S A r es ults, 
f r o m 2 0 1 5, pl a c ed t h e U. S. at a n  u ni m p r essi v e  3 8t h  o ut of 7 1  c o u nt ri es i n 
m at h a n d 2 4t h i n s ci e n c e . H o w d o w e i m p r o v e a s a n ati o n ? H o w d o w e 
i m p r o v e as a n ati o n ?  
I' m g oi n g b a c k t o f o u n d ati o n al s kills. I m e a n, I' v e d o n e s o m e r es e ar c h o n S T E M 
at t h e el e m e nt ar y l e v el, a n d a l ot of o ur st u d e nts ar e n't e v e n e x p os e d t o s o m e of  
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t h e s ci e n c es at t h at a g e, a s w ell as t h e t e c h n ol o g y at t h at a g e, w h er e as i n ot h er 
c o u ntri es, t h e y h a v e it e m b e d d e d i nt o t h eir c urri c ul u m st arti n g at ki n d er g art e n. S o 
I t hi n k as a st at e a n d as a n ati o n, w e n e e d t o g o b a c k a n d l o o k at t h e c urri c ul u m 
t h at w e'r e pr o vi di n g t o el e m e nt ar y s c h o ols a n d st art t h er e b e c a us e t h os e 
f o un d ati o n al y e ars ar e w h at's g oi n g t o  s et t h e t o n e f or it.  ( P ers o n al 
c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9)  
6.  S h o ul d S T E M i m pl e m e nt ati o n t a k e pl a c e at Hill Hi g h S c h o ol ?   
Y es, I d o t hi n k S T E M i m pl e m e nt ati o n s h o ul d t a k e pl a c e at Hill Hi g h S c h o ol.  
( P ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) 
7.  I n y o u r o pi ni o n, h o w will a s u c c essf ull y S T E M I m pl e m e nt e d cl ass r o o m 
l o o k ?  
I t hi n k t h at it will b e a cti v e st u d e nt e n g a g e m e nt i n t h os e fi el ds i n S T E M, w h et h er 
it b e s ci e n c e, t e c h n ol o g y, e n gi n e eri n g or m at h. T h e st u d e nts n e e d t o b e d oi n g 
s o m e pr oj e ct -b as e d l e ar ni n g a n d j ust diff er e nt w a ys t o d e v el o p t h os e criti c al 
t hi n ki n g s kills t h at ar e n e e d e d f or S T E M. ( P ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 
2 0 1 9)  
8.  H o w will t h e  d at a b e utili z e d t o e nf o r c e a n a cti o n pl a n of I m pl e m e nti n g 
S T E M at Hill Hi g h S c h o ol ?  
I t hi n k t h e d at a c o ul d b e us e d at P T A m e eti n gs. It c o ul d b e us e d at c o m m u nit y 
m e eti n gs. I t c a n b e us e d a m o n gst ot h er  c o nt e nt ar e as i n t h e b uil di n g, t o b uil d t h e 
b u y -i n an d t o s h o w all st a k e h ol d ers  t h at it's w ort h. ( P ers o n al c o m m u ni c ati o n, 
S e pt e m b er 3, 2 0 1 9)  
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9.  H o w will S T E M I m pl e m e nt ati o n i m p a ct st u d e nt l e a r ni n g p r ofi ci e n c y ?  
“ I t hi n k t h at it will i m p a ct it gr e atl y as l o n g as w e h a v e t h os e, i nt er dis ci pli n ar y 
lit er a c y str at e gi es e m b e d d e d, I t hi n k t h at w e c o ul d s e e g ai ns a cr oss all c o nt e nt 
ar e as ”  (p ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) . 
1 0.  D o y o u b eli e v e S T E M I m pl e m e nt ati o n will i m p r o v e y o u r C C R PI s c o r e s ?  
“ D efi nit el y,  b e c a us e w e h a v e t w o s ci e n c es t h at ar e t est e d, t w o m at h , as w ell as 
t w o E L A c o urs es, a n d if it's i m pl e m e nt e d wit h fi d elit y, t h os e s c or es s h o ul d 
i n cr e as e”  (p ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) . 
1 1.  H o w d o w e e n s u r e t h at S T E M l ess o n s a r e cl os el y ali g n e d t o S T E M 
st a n d a r d s a n d o bj e cti v e s ?  
“ H a vi n g a s oli d c ur ri c ul u m pl a n a n d e ns uri n g t h at all t e a c h ers ar e f oll o wi n g it, as 
w ell as g etti n g s u p p ort fr o m i n di vi d u als w h o ar e pr ofi ci e nt i n t h os e ar e as ”  
(p ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) . 
1 2.  W h at c h all e n g es o r li mit ati o n s s h o ul d b e c o n si d e r e d w h e n i m pl e m e nti n g 
a S T E M p r o g r a m ?  
“ T e a c h er s h ort a g es ”  (p er s o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) . 
1 3.  I n y o u r o pi ni o n, h o w c a n S T E M t e a c h e rs’ c u r ri c ul u m a n d i n st r u cti o n al 
k n o wl e d g e b e b r o a d e n e d  s o t h at it e n c o m p ass es s ci e n c e, t e c h n ol o g y, 
e n gi n e e ri n g, a n d m at h e m ati cs ?  
“ P r o vi di n g pr of essi o n al l e ar ni n g o p p ort u niti es f or t h os e t e a c h ers w h er e t h e y c a n 
b e e x p os e d t o w h at t h e e x p e ct ati o ns ar e s o t h at t h e y c a n g o a n d tr a nsf er t h os e 
s kills t o t h e st u d e nts ”  (p ers o n al  c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) . 
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1 4.  D o y o u h a v e a n y c o n cl u di n g t h o u g hts as t o h o w o n e c a n e n s u r e t h e 
s u c c essf ul i m pl e m e nt ati o n of S T E M at Hill Hi g h S c h o ol ?  
“ H a vi n g a s oli d pl a n a n d t h e n m o nit ori n g t h at pl a n is w h at will m a k e it 
s u c c essf ul ”  (p ers o n al c o m m u ni c ati o n, S e pt e m b er 3, 2 0 1 9) . 
 
T e a c h e r I nt e r vi e w Q u esti o n s  a n d R es p o ns es  
P a rti ci p a nt A  
1.  Pl e as e p r o vi d e a b ri ef d es c ri pti o n o n t h e t y p e of S T E M im pl e m e nt ati o n 
y o u’ v e p r e vi o u sl y b e e n i n v ol v e d i n. W h at s u bj e cts w e r e t h e S T E M 
p r o g r a ms t a r g et e d t o ? W h at a g e g r o u p w e r e t h e S T E M p r o g r a ms 
t a r g et e d t o ?     
I h a v e t o t hi n k b a c k b e c a us e I h a v e n't h er e, I h a v e n't b e e n i n v ol v e d i n S T E M b ut 
w h e n I w as st u d e nt t ea c hi n g, I w as b ut bri efl y s o it's li k e I c a n't r e all y r e m e m b er. 
S o I d o n't k n o w if I c a n a ns w er t h at q u esti o n all t h e w a y.  ( P ers o n al 
c o m m u ni c ati o n, A u g ust 5, 2 0 1 9)  
2.  D o y o u b eli e v e S T E M im pl e m e nt ati o n is i m p o rt a nt, u s ef ul a n d v al u a bl e, 
w h y ?     
I f e el li k e it's v al u a bl e f or t h e s c h o ol, a n d I f e el li k e t h at's s o m et hi n g t h at I w o ul d 
li k e t o st art p ers o n all y st art i m pl e m e nti n g. A n d if I k n o w w h at S T E M is c orr e ctl y, 
I f e el li k e it w o ul d b e b e n efi ci al b e c a us e t h e st u d e nts wi ll st art t o g et t h at 
r el e v a n c e b e hi n d th e t o pi c. T h e st u d e nts will s e e  t h e i m p ort a n c e of s o m e of t h e 
s ci e ntifi c or e v e n t h e y c a n st art l o o ki n g at s o m e v o c ati o n al o p p ort u niti es s u c h as, 
e n gi n e eri n g or m ari n e bi ol o g y or t hi n gs li k e t h at s o t h e y c a n s e e t h e i m p ort a n c e of 
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w h at t h e y'r e l e ar ni n g c a n b e i m pl e m e nt e d i nt o a c ar e er a n d, y o u k n o w, b e a bl e t o 
m a k e a b ett er w orl d i n w hi c h t h e y li v e.  ( P ers o n al c o m m u ni c ati o n, A u g ust 5, 
2 0 1 9).  
3.  D es c ri b e t e c h ni q u es y o u h a v e u s e d t o e n g a g e l e a r n e rs.     
T e c h ni q u es I' v e us e d t o e n g a g e l e ar n ers w o ul d b e c as e st u di es, t hi n gs t h at ar e 
r el e v a nt t o t h e t o pi cs t h at w e'r e t al ki n g a b o ut s o t h e y c a n u n d erst a n d t h e w orl d 
t h at's g oi n g ar o u n d t h e m. I w o ul d tr y t o s h o w t h e m vi d e os t h at c o ul d s h o w 
e x a ctl y w h at w e'r e t al ki n g a b o ut. S o h o w w e w er e dis c us si n g e arli er f o o d c h ai n 
a n d f o o d w e bs, it's e as y t o l o o k at a c h art t o u n d er st a n d t h e p at h of w hi c h e n er g y 
is fl o wi n g, b ut d o y o u u n d erst a n d pr e d at or/ pr e y r el ati o ns hi ps a n d a cti o n a n d h o w 
t his e n er g y is b ei n g tr a nsf err e d t o t h e n e xt l e v el, a n d j ust t hr o u g h t h e us e of m y 
P o w er P oi nts, I tr y t o us e a l ot of a ni m ati o ns a n d pi ct ur es t h at c a n h el p m y vis u al 
l e ar n ers u n d erst a n d w h at I' m s a yi n g. ( P ers o n al c o m m u ni c ati o n, A u g ust 5, 2 0 1 9) 
4.  W h at k n o wl e d g e, e x p e ri e n c es a n d s u p p o rt d o t e a c h e rs n e e d t o eff e cti v el y 
t e a c h S T E M s u bj e cts ?     
I f e el t h at t e a c h ers n e e d t o h a v e t h e e x p eri e n c e wit hi n S T E M its elf, w h et h er it's 
t hr o u g h g oi n g as a st u d e nt or t hr o u g h s o m e t y p e of e d u c ati o n al p ost -s e c o n d ar y 
e d u c ati o n pr o gr a m s o t h e y c a n o bt ai n a  m a st er's or a d o ct or at e t o w h er e t h e y c a n 
e x p eri e n c e it , s o t h e y c a n i m pl e m e nt it ; so,  j ust t hr o u g h e d u c ati o n al pr a cti c es. 
( P ers o n al c o m m u ni c ati o n, A u g ust 5, 2 0 1 9) 
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5.  A r e y o u i n v ol v e d i n d esi g ni n g S T E M a cti viti es ? D es c ri b e y o u r r ol e. 
W o ul d y o u li k e t o p r o vi d e m o r e i n p ut o n t h e S T E M a cti viti es t h at y o u 
a r e c u r r e nt l y i n v ol v e d i n d esi g ni n g ?     
“ C urr e ntl y, n o I' m n ot i n v ol v e d” ( p ers o n al c o m m u ni c ati o n, A u g ust 5, 2 0 1 9).  
6.  D o y o u f e el y o u h a v e e n o u g h u p -t o-d at e i nf o r m ati o n wit h r es p e ct t o t h e 
k n o wl e d g e a n d u n d e rst a n di n g of all S T E M s u bj e cts a n d h o w t h e y all 
i nt e g r at e wit h e a c h ot h e r ?  
“ N o, I d o n't. I f e el t h at if I w er e a n I B t e a c h er , p os si bl y b e c a us e I k n o w t h e y 
i nt e gr at e all of t h e s u bj e cts t o g et h er wit h t h at e n d of t h e y e ar pr o gr a m or pr oj e ct 
t h at t h e y gi v e t h e st u d e nts”  (p ers o n al c o m m u ni c ati o n, A u g ust 5, 2 0 1 9) .  
7.  Is t h e r e e n o u g h p r of essi o n al d e v el o p m e nt a n d t r ai ni n g a n d o r 
i nf o r m ati o n p r o vi d e d t o y o u wit hi n y o u r s c h o ol t o s h a r e wit h t h e st u d e nts 
a b o ut t h e i m p o rt a n c e of S T E M o r w o ul d y o u li k e m o r e ? H o w d o y o u 
a c c ess S T E M i nf o r m ati o n ?    
I d o n't f e el li k e t h er e's e n o ug h pr of essi o n al d e v el o p m e nt. I h o n estl y f e el li k e 
it's a bs e nt h er e. W e d o n't r e all y t al k a b o ut it. I w o ul d li k e f or m or e s o w e c a n 
i n c or p or at e t h at m or e i nt o o ur pri n ci pl es t h at f all u n d er t h e S T E M s o m at h, 
s ci e n c e, a n d ot h er ar e as li k e t h at.  I d o n't k n o w w h er e t o g o t o l o o k f or S T E M 
i nf or m ati o n. S o t h at ki n d of g o es b a c k t o t h e s u p p ort of w e c a n h a v e m or e 
pr of essi o n al d e v el o p m e nt t o g et t h at i nf or m ati o n.  ( P ers o n al c o m m u ni c ati o n, 
A u g ust 5, 2 0 1 9)  
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8.  I n y o u r o pi ni o n, d o es S T E M I m pl e m e nt ati o n a c c o m m o d at e f o r di ff e r e nt 
l e a r ni n g st yl es ? If y es/ n o, h o w ?     
I f e el li k e d efi nit el y, y e s. I f e el t h at es p e ci all y f or ki n est h eti c l e ar n ers, t h os e w h o 
n e e d t o g et t h eir h a n ds o n t hi n gs, u m, b e c a us e t h e y l e ar n t hr o u g h t h e ir h a n ds, I 
f e el li k e, it hits ki n est h eti c, it hits t h e  vis u al f or o ur vis u al i nt er pr et ers,  a n d I f e el 
t h at, w h e n y o u a d d r e al -lif e s c e n ari os t o st uff, y o u r e all y c a pt ur e e v er y si n gl e 
l e ar ni n g o p p ort u nit y or a bilit y fr o m a st u d e nt. S o I f e el li k e e v er y st u d e nt h as a 
r ol e or a ni c h e wit hi n t h e S T E M pr o gr a m. ( P e rs o n al c o m m u ni c ati o n, A u g u st 5, 
2 0 1 9)  
9.  D o y o u f e el S T E M I m pl e m e nt ati o n/ P r o g r a ms a r e i n li n e wit h t h e 
c u r ri c ul u m ? H o w c a n t his ali g n m e nt b e i m p r o v e d ?     
Y es a n d n o. I f e el li k e t h er e ar e o p p ort u niti es t o w h er e y o u c a n i n c or p or at e 
S T E M, s o m a y b e d o a pr oj e ct t h at is S T E M-r el at e d, b ut t h at's ti m e t h at y o u w o ul d 
h a v e t o p ut i n y o ur p a ci n g g ui d e t o m a k e s ur e t h at y o u'r e k e e pi n g o n p a c e wit h 
e v er y s i n gl e t hi n g b e c a us e of t h e c urr e nt st a n d ar ds, it's j ust, ‘H er e's w h at n e e ds t o 
b e t a u g ht a n d t h e n if y o u c a n, ass o ci a t e a l a b t h at g o es wit h it.’ B ut i nst e a d of 
d oi n g a l a b t h at t h e st a n d ar ds m a y a d vis e, y o u c o ul d d o a S T E M pr oj e ct i nst e a d.  
( Pe rs o n al c o m m u ni c ati o n, A u g ust 5, 2 0 1 9) 
1 0.  W h at e v al u ati o n m e as u r es a r e y o u t a ki n g i nt o a c c o u nt w h e n d e ci di n g if 
S T E M p r o g r a ms h a v e b e e n eff e cti v e/i nf o r m ati v e/i nfl u e nti al ? H o w d o 
y o u m e as u r e st u d e nt e n g a g e m e nt a n d l e a r ni n g p r ofi ci e n c y ? W h at a r e 
y o u r e v al u ati o n m et h o d ol o gi es ? W h o d o y o u c oll e ct f e e d b a c k f r o m ? 
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St u d e nts, p a r e nts, p r a ctiti o n e rs, et c. ? H o w d o y o u c oll e ct f e e d b a c k ? A r e 
t h e y o n e-ti m e f e e d b a c k s o r l o n git u di n al f e e d b a c k s ? D o y o u h a v e a n y 
s u g g esti o n s f o r t h e e v al u ati o n p r o c ess ?     
I w o ul d h a v e t o s e e d at a fr o m s c h o ols t h at ar e m ai nl y S T E M m ot i v at e d t o s e e 
w h er e d o t h es e st u d e nts g o fr o m mi d dl e s c h o ol t o hi g h s c h o ol t o c oll e g e m aj or 
c h oi c e t o c ar e er p at h, s o I f e el li k e t h er e w o ul d h a v e t o b e y e ars of d at a t h at's 
c oll e ct e d t o s e e if t h es e st u d e nts a ct u all y w e nt i nt o a S T E M  pr ef err e d c ar e er or i f 
it w as o n e of t h e c ar e ers t h at w as pit c h e d t o t h e m w hil e t h e y w e nt t hr o u g h a 
S T E M pr o gr a m. T h e w a y I m e as ur e e n g a g e m e nt w o ul d j ust si m pl y b e i n m y cl ass 
s p e cifi c all y, it's a l ot of c o n v ers ati o n. S o I f e el t h at if a st u d e nt is h a vi n g a 
c o n v ers ati o n wit h t h e cl a ss, w h et h er it's t hr o u g h o ut t h e l e ct ur e or if I' m w al ki n g 
ar o u n d m o nit ori n g a n d I o v er h e ar t h e m t al ki n g wit h t h e ot h er st u d e nts wit h 
w h at e v er w e'r e dis c ussi n g or t h e y p ull m e t o t h e si d e t o h a v e a m or e i n -d e pt h 
c o n v ers ati o n t h at m a y or  n ot b e e n m e nti o n e d i n t h e l e ct ur e, t h e n t h at l ets m e 
k n o w t h at t hr o u g h c o n v ers ati o n t h at t h e y ar e e n g a gi n g wit h w h at w e'r e l e ar ni n g. 
Or if t h e y d e ci d e t o d o s o m et hi n g els e e xt r a. A l ot of ti m es, st u d e nts will c o m e 
b a c k t o s a y, ‘H e y, I s a w t his o nli n e. It m a d e m e t hi n k ab o ut t h e cl ass. ’ S o t h e y'r e 
d oi n g t hi n gs o utsi d e of t h e cl ass t h at's n ot r e q uir e d of t h e m  a n d t h e y t a k e it u p o n 
t h e ms el v es, t h at's a n ot h er t o ol of e n g a g e m e nt t h at I m o nit or. E v al u ati o ns, y o u g ot 
pr e -t ests, y o u g ot q ui z z es, y o u h a v e t ests. S o y o u h a v e t h e t y pi c al t hi n gs, b ut 
m ai nl y w h at I li k e t o c h e c k is w h at ar e t h eir v er b al or writt e n r es p o ns es w h e n 
w e'r e t al ki n g a b o ut s o m et hi n g, b e c a us e y o u c a n a ns w er a q u esti o n o n a m ulti pl e -
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c h oi c e t est e asil y, b ut w h e n y o u h a v e t o a ct u all y writ e a b o ut it, t h at l ets m e k n o w 
if y o u u n d e rst a n d t his i nf or m ati o n or n ot. S o a l ot of ti m es, I'll s h o w vi d e os or I 
h a v e t h e m writ e a p ass a g e o n a c as e st u d y  a n d w h at I'll d o is I'll r e a d t h eir 
r es p o ns es a n d I gi v e t h e m f e e d b a c k t o l et t h e m k n o w, ‘T his is w h at I w o ul d li k e 
t o s e e m or e of,’ or, ‘I li k e t his p oi nt t h at y o u h a v e br o u g ht u p.’ 
 I f e el t h at f e e d b a c k is al w a ys c o nti n u o us, a n d it l asts f or t h e w h ol e e ntir e 
s c h o ol y e ar. S o f e e d b a c k st arts at t h e st u d e nt l e v el. I f f e e d b a c k n e e ds t o g o at a 
hi g h er l e v el, s a y, f or e x a m pl e, a p ar e nt if it's n e e d e d,  t h e n t h e f e e d b a c k w o ul d g o 
t o t h e p ar e nt as w ell. A n d t h e f e e d b a c k is m ai nl y j ust t o e v al u at e, w h at t hi n gs di d 
t h e y u n d erst a n d a n d w h at thi n gs di d t h e y n ot u n d erst a n d, a n d m os t of t h at 
f e e d b a c k h a p p e ns, o n c e t h e y r e c ei v e t h eir gr a d e b a c k o n a n assi g n m e nt. S o, f or 
e x a m pl e, t h e y g et s o m et h i n g i n c orr e ct o n t h e t est. W e will d o t est c orr e cti o ns, a n d 
t h e y h a v e a n a ct u al f e e d b a c k s e cti o n t h at s a y, ‘I g ot t his a ns w er wr o n g b e c a us e I 
mis u n d erst o o d t his t o pi c. ’ A n d t h at m a y h a v e b e e n, ‘I di d n't k n o w w h at a bi oti c 
m e a nt. ’ It m a y h a v e b e e n, ‘I h a d it c o nf us e d o n w h at I t h o u g ht a bi oti c m e a nt. ’ S o 
f e e d b a c k fr o m t h e st u d e nt l e v el is m ai nl y, f e e d b a c k fr o m t h eir r es p o ns es. B ut if I 
h a v e t o g et f e e d b a c k fr o m a p ar e n t, t h at will j ust b e p erf or m a n c e b as e d  a n d w h at 
c a n w e d o at h o m e t o m a k e s ur e t h at t h e c hil d d o e s b ett er.  
 K e e p it o p e n, d o n't g o i nt o a f e e d b a c k sit u ati o n t o w h er e y o u ass u m e w h y 
a st u d e nt di d n't u n d erst a n d s o m et hi n g, or d o n't pr e -j u d g e t h e sit u ati o n. S o, f or 
e x a m pl e, d o n't g o i nt o a q ui z f e e d b a c k w h er e y o u a n d t h e st u d e nt ar e t al ki n g a n d 
y o u t hi n k t h e y g ot a b a d s c or e j ust b e c a us e t h e y di d n't st u d y. T h e y m a y h a v e j ust 
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n ot u n d erst o o d t h e t o pi c a n d , b e c a us e a l ot of ti m e s, st u d e nts d o st u d y b ut t h e y'r e 
st u d yi n g st uff t h at t h e y j ust d o n't u n d er st a n d s o t h e y c a n't r e all y i m pr o v e fr o m 
t h at ar e a. S o I' d j ust s a y j ust b e o p e n t o f e e d b a c k, b e r e a d y t o gi v e c o nstr u cti v e 
f e e d b a c k, a n d b e a bl e t o i nt er pr et c orr e ctl y t h eir r e s p o ns es t o pr o vi d e  f e e d b a c k. 
( P ers o n al c o m m u ni c ati o n, A u g ust 5, 2 0 1 9) 
1 1.  I n y o u r o p i ni o n, d o es t h e i n n o v ati v e h a n d s-o n i n q ui r y b as e d p e d a g o g y 
h a v e a p ositi v e i m p a ct o n t h e a c hi e v e m e nt of st u d e nts i n S T E M 
s u bj e cts ? W h at a r e its li mit ati o n s ?     
I f e el th at's t h e o nl y w a y t o t e a c h S T E M  t o pi cs - a s h a n ds -o n pr oj e cts. I f e el it's 
n ot S T E M if t h e y'r e n ot g etti n g t h eir h a n ds dirt y wit h t h e t o pi c t h at we ar e 
dis c ussi n g i n cl ass. I f t h e y'r e n ot d oi n g S T E M pr oj e cts, t h e n t h e o nl y t hi n g y o u'r e 
d oi n g is j ust a tr a diti o n al l e ct ur e cl ass. A n d I f e el t h at it p ositi v el y i nfl u e n c e s 
st u d e nts t o e n g a g e a n d c a r e a b o ut w h at t h e y'r e l e ar ni n g b ec a us e as l o n g as y o u 
c a n e n g a g e a n d  r el at e t o it, t h e n y o u'r e g oi n g t o a ct u all y c ar e a n d y o u'r e g oi n g t o 
s p e n d ti m e wit h t h e i nf or m ati o n w hi c h is g oi n g t o i n cr e as e t h e a bilit y t o 
u n d erst a n d t h e bi g g er pi ct ur e a n d  br o a d er pi ct ur e of w h at e v er w e'r e l e ar ni n g.  
Li mit ati o ns w o ul d j ust b e d o y o u h a v e t h e m o n e y or t h e r es o ur c es i n or d er t o d o 
t h e S T E M pr oj e cts, so if y o u d o n't h a v e a S T E M s c h o ol, y o u'r e pr o b a bl y n ot 
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1 2.  H o w d o es h a n d s -o n i n st r u cti o n fit i nt o l e ct u ri n g a p p r o a c h es i n S T E M 
c u r ri c ul u m ?     
I f e el t h at's h o w I c o n d u ct m y cl assr o o m. W e  st art o ut wit h t h e w ar m -u p,  t o m a k e 
s ur e e v er yt hi n g's g o o d fr o m t h e pr e vi o us d a y.  I o nl y li k e l e ct uri n g m a y b e 1 5 -2 0 
mi n ut es t o m a k e s ur e t h at t h e ki ds d o n't g et t o o b or e d, a n d I tr y t o k e e p it as 
e nt ert ai ni n g as p ossi bl e, b ut aft er t h e l e ct ur e, w e'll h a v e a g o o d m a y b e h o ur 
r e m ai ni n g of cl ass t o w h er e y o u c a n fit i n a pr oj e ct. Y o u c a n fit i n a S T E M l a b t o 
w h er e t h e  st u d e nts c a n n o w g et t h eir h a n ds o n a n d e x p eri e n c e w h at t h e y j ust t o o k 
n ot es o n.  ( P ers o n al c o m m u ni c ati o n, A u g ust 5, 2 0 1 9) 
1 3.  W h at q u aliti es a r e y o u e x p e ct e d t o e x hi bit aft e r b e n efiti n g f r o m 
p r of essi o n al d e v el o p m e nt i n t h e t e a c hi n g of S T E M u si n g h a n d s -o n 
a p p r o a c h ?     
J ust l e ar ni n g all p ossi bl e S T E M o p p ort u niti es, S T E M a cti viti es a n d l a bs t h at I 
pr o b a bl y  n e v er e v e n t h o u g ht a b o ut. R es o ur c es, i nf or m ati o n o n w h er e t o or d er 
r es o ur c es. Fi n di n g o ut if t h e s c h o ol will b u y t h os e r es o ur c es. T e a c h ers w h o ar e 
t h er e at t h ose pr of essi o n al d e v el o p m e nts m a y t e a c h  at  a S T E M s c h o ol b ut t h e y 
d o n't k n o w h o w t o  s ur vi v e if t h e y d o n't h a v e r es o ur c es, s o it ki n d of w o ul d  b e a 
g o o d n et w or ki n g o p p ort u nit y as w ell as a n e d u c ati o n al o p p ort u nit y t o l e ar n h o w 
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1 4.  A n y c o n cl u di n g r e m a r k s r e g a r di n g t h e s u p p o rt y o u n e e d wit h S T E M 
I m pl e m e nt ati o n ?     
I n cl osi n g, it w o ul d b e ni c e f or o ur s c h o ol t o off er S T E M  tr ai ni n g o n S T E M s o w e 
c a n i m pl e m e nt it i nt o t h e cl assr o o ms. I f e el t h at t h e st u d e nts will p ositi v el y  
b e n efit fr o m t h at. I f e el t h at m a k es t h e l e ar ni n g e n vir o n m e nt a p ositi v e o n e a n d a n 
e x citi n g o n e a n d as l o n g as t h e c o nt e nt is e x citi n g a n d e n g a gi n g, st u d e nts ar e 
g oi n g t o b e n efit a n d t h e y'r e g oi n g t o  l e ar n fr o m it, a n d t h e i nf or m ati o n w o n't b e 
n e c ess aril y  m e m ori z ati o n. It'll b e a ct u al  c o n cr et e l e ar n e d i nf or m ati o n.  ( P er s o n al 
c o m m u ni c ati o n, A u g ust 5, 2 0 1 9)  
P a rti ci p a nt B  
1.  Pl e as e p r o vi d e a b ri ef d es c ri pti o n o n t h e t y p e of S T E M I m pl e m e nt ati o n 
y o u’ v e p r e vi o u sl y b e e n i n v ol v e d i n. W h at s u bj e cts w e r e t h e S T E M 
p r o g r a ms t a r g et e d t o ? W h at a g e g r o u p w e r e t h e S T E M p r o g r a ms 
t a r g et e d t o ?     
O k a y. M ost of t h e m h a v e b e e n, I ' m t hi n ki n g t h e hi g h er-l e v el s ci e n c es, A P 
E n vir o n m e nt al S ci e n c e a n d n o w I' m a b o ut t o t e a c h A P Bi o. B ut wit h A P 
E n vir o n m e nt al S ci e n c e, w e di d a l ot of pr oj e cts t h at w er e g e ar e d t o w ar d 
s ust ai n a bilit y. S o w e w o ul d l e ar n a b o ut t h e l a n d, a n d w e w o ul d l e ar n a b o ut h o w 
t h e c o m p o n e nts of it a n d t h e n w h at's wr o n g wit h it a n d h u m a n i m p a ct a n d t h e n 
h o w t o fi x it. S o h o w t o fi x  it al w a ys, t h e y c o ul d r e all y us e a n y ki n d of m et h o d i n 
cr e ati n g, f or e x a m pl e, li k e a w at er filtr ati o n s yst e m w hi c h w as a l ot of 
e n gi n e eri n g. I' m tr yi n g t o t hi n k of e v er yt hi n g. W h e n w e g et t o t h e v er y e n d, t h e y 
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b uil d a s ust ai n a bl e cit y. S o it's a l ot of e n gi n e eri n g a g ai n wit h t h at. A n d a l ot of 
m at h e v e n wit h t h e diff er e nt pl a n ni n g t h e l a n d u nits a n d e v er yt hi n g li k e t h at, 
w h er e t o p ut e v er yt hi n g. Wit h bi ol o g y, I k n o w I' v e d o n e a l ot of pr oj e ct -b a s e d 
l e ar ni n g w h er e it's a littl e l ess e n gi n e eri n g. B ut wit h t aki n g u nits a n d a p pl yi n g it 
t o t h e h u m a n b o d y, t h o u g h w e d o n't t e a c h t h e h u m a n b o d y i n t h e st a n d ar d s. W e 
d o os m osis, a n d t h e n w e l e ar n a b o ut t h e ki d n e ys a n d t h e y ki n d of m a p o ut t h e 
f u n cti o ns, I g u ess it is e n gi n e eri n g. M at h e m ati c all y a n d h o w t h e ki d n e ys w or k a n d 
w h y t h e y filt er t hi n gs a n d st uff li k e t h at. A n d w e'll e n d t h e c ell u nit wit h t h at s o 
t h e y'll b e a bl e t o c h o os e diff er e nt p arts of t h e b o d y, t o o. T h at's j ust o n e e x a m pl e 
wit h t h e ki d n e ys of h o w os m osis w or ks. T h er e's a l ot, t o o. I k n o w w e'r e d oi n g a 
c ell e n er g y pr oj e ct w h er e t h e y'r e g oi n g t o t a k e a n d r ais e b utt erfli es a n d pl a nts a n d 
t h e n w at c h h o w t h e m ass es c y cl e d a n d e v er yt hi n g. S o I h a v e n't d o n e it y et, b ut 
th at will b e g o o d, a n d t h at will i n c or p or at e  a l ot of S T E M. I f e el li k e al m ost 
e v er yt hi n g I d o, l a b -b as e d at l e ast, w hi c h all m y c o urs es ar e a l ot of l a bs, h a v e a 
l ot of S T E M i n c or p or ati o n. ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 2 0 1 9) 
2.  D o y o u b eli e v e S T E M I m pl e m e nt ati o n is i m p o rt a nt, u s ef ul a n d v al u a bl e, 
w h y ?     
Y es, b e c a us e I t hi n k t h at's w h er e o ur w orl d is h e a d e d. A n d i n or d er t o e q ui p o ur 
st u d e nts w ell, w e n e e d t o gi v e t h e m t h os e hi g h er -l e v el t hi n ki n g s kills a n d criti c al 
s kills t o a p pl y c o nt e nt w hi c h t h e y h a v e at t h eir fi n g erti ps i n a r es o ur c ef ul, 
i n n o v ati v e, cr e ati v e w a y. A n d I t hi n k S T E M p us h es t he m o v er t h at ki n d of fr o m  
  
1 3 5  
 
 
m e m ori z ati o n t o a ct u al a p pli c ati o n t h at t h e y c a n u s e i n c ar e ers t o c o m e a n d 
c ar e ers w e d o n't e v e n k n o w e xist y et.  ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 2 0 1 9) 
3.  D es c ri b e t e c h ni q u es y o u h a v e u s e d t o e n g a g e l e a r n e rs.    
O h, m a n. S o I d o a l ot of diff er e nti ati o n. S o s e ei n g w h er e t h e y'r e at i n t h e 
b e gi n ni n g of a cl ass, I d o a l ot of gr o u p w or k a n d st ati o n w or k t h at all a p pl y 
diff er e nt s kills, h a v e t h e diff er e nt m o d aliti es, vis u al,  a n d  ki n est h eti c. I j ust m a k e 
e v er yt hi n g v er y v ari e d, a n d I m a k e e v er yt hi n g pr ett y s h ort. W e'r e i n a 9 0 -mi n ut e 
p eri o d. T h e y'll h a v e li k e t hr e e or f o ur diff er e nt a cti viti es i n diff er e nt l o c ati o ns of  
t h e r o o m. A n d I al w a ys t hi n k t h e ni g ht b ef or e I' m t e a c hi n g a l ess o n, I i m a gi n e 
m ys elf sitti n g i n t h e s e ats, a n d if I' m b or e d, I r e d o it. A n d s o I r e a ll y t hi n k, ‘T h es e 
ar e fr es h m e n, t h e y'r e sitti n g all d a y l o n g. ’ S o m ost of t h os e, e v e n S T E M t hi n gs, 
t h at I w as t al ki n g a b o ut e arli er w er e fr es h m e n. I for g ot t o s a y t h e c o nt e nt ar e a a n d 
t h e gr a d e l e v el. B ut, y e ah. S o k n o wi n g s h ort att e nti o n s p a n a n d t h e y'r e 
o v erl o a d e d, a n d t h e y'r e sitti n g w a y t o o m u c h. N or m all y, I tr y t o j ust c o m b at t h at 
e v er y w h er e p ossi bl e. S o st arti n g wit h a n e n g a g er, s o m e r e al -lif e e x a m pl e eit h er 
fr o m t h e n e ws or s o m et hi n g li k e t h at a n d t h e n ap pl y it i n a l a b a n d t h e n d o m a y b e 
1 0 mi n ut es or 1 5 mi n ut es of a ct u al i nstr u cti o n. A n d t h e n g et t h e m b a c k d oi n g a 
c as e st u d y or s o m et hi n g r e al -lif e. Y e a h. ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 
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4.  W h at k n o wl e d g e, e x p e ri e n c es a n d s u p p o rt d o t e a c h e rs n e e d t o eff e cti v el y 
t e a c h S T E M s u bj e cts ?  
I w o ul d s a y a b a c k gr o u n d i n s ci e n c e f or s ur e. S o m ost hi g h s c h o ol t e a c h er s h a v e 
t h eir u n d er gr a d i n a s ci e n c e. B ut I k n o w f or m e I di d n't h a v e a l ot of res e ar c h 
b a c k gr o u n d a n d s o m ost  e v e n li k e t h e s ci e n c e f air pr oj e cts a n d st uff li k e t h at t h at 
t h e y'r e d oi n g, I' m r e-l e ar ni n g h o w t o d o g o o d s ci e n c e a n d r es e ar c h a n d h o w t o 
dis pl a y it. S o ot h er t e a c h ers t h at h a v e h a d m or e r e s e ar c h or e v e n a m ast er's i n t h e 
s ci e n c e b e c a us e I g ot a m ast er's i n e d u c ati o n. I h a d n o n e of t h at. A n d s o w or ki n g 
wit h t h e u ni v ersiti es i n t h e M etr o Atl a nt a  ar e a , w hi c h I k n o w a l ot of p e o pl e d o at 
G e or gi a T e c h ri g ht n o w, r e all y h el ps b e c a us e y o u g et t o s e e w h at y o u c a n d o wit h 
a l ot of t e c h n ol o g y a n d a l ot of k n o wl e d g e a n d hi g h er -l e v el r es o ur c es. A n d s o I 
w o ul d s a y t o m a k e t h at tri c kl e d o w n t o t h e hi g h s c h o ol l e v el w e n e e d m or e 
m o n e y, m or e s u p pli es f or t h os e hi g h er l e v el l a b a cti viti es. A n d, y e a h, e v e n t h e 
s u p p ort fr o m u ni v ersit y pr of ess ors c o mi n g i nt o t h e hi g h s c h o ols, S T E M 
pr of essi o ns i n Atl a nt a c o mi n g t o t h e hi g h s c h o ols t o ki n d of b o ost t h e i nt er est i n 
t h os e fi el ds,  I t hi n k t h at w o ul d h el p t e a c h ers b e a bl e t o t e a c h it i n a w a y t h at 
s e e ms m or e e n g a gi n g a n d r el at a bl e.  ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 2 0 1 9) 
5.  A r e y o u i n v ol v e d i n d esi g ni n g S T E M a cti viti es ?  D es c ri b e y o u r r ol e. 
W o ul d y o u li k e t o p r o vi d e m o r e i n p ut o n t h e S T E M a cti viti es t h at y o u 
a r e c u r r e ntl y i n v ol v e d i n d esi g ni n g ?  
I' m t hi n ki n g ri g ht n o w si n c e A P Bi ol o g y is a n e w c o urs e f or m e. A n d t h e y di d a 
r e d esi g n w h er e it's a l ot of i n q uir y-b as e d a n d pr oj e ct -b as e d l e ar ni n g, t h eir l a bs ar e 
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v er y S T E M -b as e d. A n d  I' m i n t h e pl a n ni n g pr o c es s of t h at y e ar. A n d s o I h a v e a 
f e w bi g l a bs t h at I w a nt t o str et c h o ut. I k n o w t h at f or s o m e of t h e m  t h e A P 
c o or di n at or h a d t h e m d o a trif ol d b ut wit h t h os e littl e m a nil a f ol d ers a n d y o u j ust 
st a pl e t h e m t o g et h er a n d m a k e t h e m li k e mi ni, littl e s ci e n c e f air pr oj e cts. S o 
t h e y'r e t al ki n g a b o ut h o w t h at h el ps t o e x p a n d o n a si m pl e l a b t h at's d o n e, a n d y o u 
c a n e xt e n d it b y m a ki n g t h e m d o a l ot of r e al -lif e e x a m pl es a n d m or e e n gi n e eri n g 
of t h eir o w n i d e as a n d t h eir o w n w a ys of d oi n g t h e l a b p ast j ust t h e c o o ki e c utt er. 
I d o n't h a v e s p e cifi c o n es t h at I c a n t hi n k of rig ht n o w, b ut I k n o w t h at's w h er e w e  
ar e  g oi n g  as a n A P Bi ol o g y t e a m t his y e ar.  ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 
2 0 1 9)  
6.  D o y o u f e el y o u h a v e e n o u g h u p -t o-d at e i nf o r m ati o n wit h r es p e ct t o t h e 
k n o wl e d g e a n d u n d e rst a n di n g of all S T E M s u bj e cts a n d h o w t h e y all 
i nt e g r at e wit h e a c h ot h e r ?    
I f e el li k e I c o ul d l e ar n, it's j ust al w a ys c h a ngi n g. I f e el li k e e v er y c o h ort of 
gr a d u at es t h at ar e eit h er c o mi n g i n  or  o ut of f ell o ws hi ps or o ut of u n d er gr a d 
alr e a d y k n o w m or e b e c a us e t h er e's n e w t e c h n ol o g y, n e w r es e ar c h, n e w 
e v er yt hi n g. A n d s o it's j u st s o m et hi n g t h at I f e el li k e w e n e e d m or e tr ai ni n g o n  at 
l e ast a n n u all y. It's j ust ki n d of ass u m e d o n c e w e p o p i nt o a hi g h s c h o ol t h at w e'r e 
d o n e l e ar ni n g all of o ur c o nt e nt. N o w w e j ust l e ar n h o w t o t e a c h it w ell. B ut if 
y o u' v e b e e n t e a c hi n g f or 5, 1 0 y e ars es p e ci all y wit h S T E M, t h at d o es n't r e all y 
w or k . W e al m ost n e e d c o nt e nt c o urs es, a n d r es e ar c h c o urs es f or t h e t e a c h er s or 
w e'r e g oi n g t o al w a ys b e t e a c hi n g w h at w e l e ar n. I gr a d u at e d pr ett y r e c e ntl y, b ut 
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f or ot h er t e a c h ers w h at t h e y l e ar n e d i n ' 0 3, t h at'll b e c o m m u ni c at e d t o st u d e nts f or 
2 0 or  3 0 y e ars . B e c a us e t h er e's n e v er a m o m e nt w h er e t h e y'r e r e-l e ar ni n g it or 
d oi n g it t h e ms el v es t o b e a bl e t o c o m m u ni c at e it t o t h e st u d e nts, s o. W hi c h I d o n't 
bl a m e t h e m. W e j u st d o n't h a v e a l ot of ti m e t o r e-l e ar n it or g o b a c k t o s c h o ol. 
P e o pl e ar e j ust n ot g oi n g  t o d o t h at, an d if y o u g o b a c k t o s c h o ol, it's us u all y f or 
e d u c ati o n. It's n ot t o e x p a n d o n s ci e n c e n e c ess aril y. S o m eti m es it is, b ut n ot 
al w a ys.  ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 2 0 1 9) 
7.  Is t h e r e e n o u g h p r of essi o n al d e v el o p m e nt a n d t r ai ni n g a n d o r 
i nf o r m ati o n p r o vi d e d t o y o u wit hi n y o u r s c h o ol t o s h a r e wit h t h e st u d e nts 
a b o ut t h e i m p o rt a n c e of S T E M o r w o ul d y o u li k e m o r e ? H o w d o y o u 
a c c ess S T E M i nf o r m ati o n ?     
I' d s a y n o, a n d I w o ul d li k e m or e. N o w, j ust i n di vi d u all y li k e o n m y o w n j o ur n e y 
of r es e ar c hi n g I ' d s a y o n e t e a c h er at t his s c h o ol h a s b e e n a r e all y g o o d r es o ur c e, 
o ur p h ysi cs t e a c h er. S h e's ki n d of s p e ar h e a d e d S T E M, b ut it s e e ms li k e s h e's 
d oi n g it al o n e. A n d s h e's d oi n g a w o n d erf ul j o b. S h e e v e n h a d t h at f air l ast y e ar 
t h at s o m e of h er ol d st u d e nts h a d d o n e. T h e y'r e at G e or gi a T e c h n o w or G e or gi a 
St at e. A n d t h at w as w o n d erf ul. B ut it n e e ds t o b e m or e b u y -i n I t hi n k fr o m t h e 
e ntir e d e p art m e nt a n d t h e n a d mi nistr at ors as w ell. B e c a us e y o u h e ar it a l ot a n d 
w e'r e e v e n a m a g n et s c h o ol. B ut it's n ot  w h at i t s h o ul d b e n e c ess aril y. ( P ers o n al 
c o m m u ni c ati o n, A u g ust 6, 2 0 1 9)  
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8.  I n y o u r o pi ni o n, d o es S T E M I m pl e m e nt ati o n a c c o m m o d at e f o r diff e r e nt 
l e a r ni n g st yl es ? If y es/ n o, h o w ?     
I w o ul d s a y y es. Es p e ci all y o ur gift e d a n d m or e a d v a n c e d st u d e nts b e c a us e it j ust 
gi v es t h e m t h at o utl et f or t h os e hi g h er -l e v el a biliti es a n d c a p a biliti es a n d cr e ati v e 
n at ur e. I f e el li k e it w o ul d c a pt ur e m or e. E v e n t h e l o w -l e v el t o o, it w o ul d c a pt ur e 
t he m m or e a n d y o u c o ul d ki n d of w hil e e v er y o n e els e is s o e n g a g e d a n d g oi n g 
a h e a d, y o u  h a v e m or e ti m e t o ki n d of c at c h u p t h os e t h at ar e f alli n g b e hi n d. A n d 
it's al m ost m or e o b vi o us as w ell b e c a us e y o u c a n't e n g a g e i n a g o o d S T E M 
pr oj e ct or a cti vit y wit h o ut h a vi n g f ull u n d erst a n di n g, a n d it's ki n d of v er y o b vi o us 
b y h o w t h e y'r e p erf or mi n g h o w m u c h t h e y u n d erst a n d. S o it w o ul d b e e asi er as a 
t e a c h er t o ki n d of b a c ktr a c k wit h a f e w st u d e nts or w h at e v er els e. B ut I d o f e el 
li k e it is g o o d. ( P ers o n al c o m m u ni c ati o n, A u g ust 6, 2 0 1 9) 
9.  D o y o u f e el S T E M I m pl e m e nt ati o n/ P r o g r a ms a r e i n li n e wit h t h e 
c u r ri c ul u m ? H o w c a n t his ali g n m e nt b e i m p r o v e d ?    
I f e el li k e m or e s o y es b e c a us e t h e y'r e r e d esi g ni n g t h e st at e t ests. B ut st at e t ests 
ar e still m ulti pl e -c h oi c e, a n d t h at's still s e e n as t h e m ost i m p ort a nt p art a b o ut o ur 
j o b f or a l ot of t h e s ci e n c e c o urs es. S o if w e'r e pr e p ari n g st u d e nts f or a m ulti pl e -
c h oi c e t est, I f e el li k e t h e e m p h asis o n hi g h er -l e v el l a bs t h at c o ul d ‘w ast e m or e 
ti m e’ a n d p ossi bl y t a k e a w a y fr o m c o v eri n g all t h e st a n d ar ds w o ul d b e a bi g f e ar 
f or a l ot of t e a c h ers a n d w o ul d k e e p us fr o m e ng a gi n g i n t h os e. S o if w e c o ul d 
h a v e a n ass ess m e nt t h at tr ul y m e as ur e d t h eir u n d erst a n di n g of S T E M t o pi cs or 
e n g a gi n g i n l a bs a n d t h at i n q uir y pr o c ess, I f e el it' d b e w a y m or e b e n efi ci al f or 
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t e a c h ers a n d st u d e nts, a n d t h e tri c kl e-d o w n w o ul d h a p p e n, b ut ri g ht n o w it's n ot 
m o vi n g. O ur e n d g o al is still t h e s a m e.  It j ust t a k e s a t e a c h er t h at a ct u all y r e all y 
c ar es i n or d er t o d o  it. It's n ot p us h e d m u c h ri g ht n o w. ( P ers o n al c o m m u ni c ati o n, 
A u g ust 6, 2 0 1 9)  
1 0.  W h at e v al u ati o n m e as u r es a r e y o u t a ki n g i nt o a c c o u nt w h e n  d e ci di n g if 
S T E M p r o g r a ms h a v e b e e n eff e cti v e/i nf o r m ati v e/i nfl u e nti al ? H o w d o 
y o u m e as u r e st u d e nt e n g a g e m e nt a n d l e a r ni n g p r ofi ci e n c y ? W h at a r e 
y o u r e v al u ati o n m et h o d ol o gi es ? W h o d o y o u c oll e ct f e e d b a c k f r o m ? 
St u d e nts, p a r e nts, p r a ctiti o n e rs, et c. ? H o w d o  y o u c oll e ct f e e d b a c k ? A r e 
t h e y o n e-ti m e f e e d b a c k s o r l o n git u di n al f e e d b a c k s ? D o y o u h a v e a n y 
s u g g esti o n s f o r t h e e v al u ati o n p r o c ess ?     
I w o ul d s a y b y t h e st u d e nts' e n g a g e m e nt l e v els a n d t h e pr o c ess of d oi n g t h e 
pr oj e ct, h o w i n di vi d u ali z e d t h e pr oj e cts ar e. I s e e a l ot of c o o ki e c utt er, mi g ht 
h a v e g o o gl e d t his or mi g ht h a v e c o pi e d t his, or t hi s is w h at t h e t e a c h er g a v e as a n 
e x a m pl e, s o e v er y o n e d o es it. S o I w o ul d s a y a m e as ur e is of h o w cr e ati v e t h e y 
w er e a n d  w h at dir e cti o ns t h e y t o o k, a n d I f e el li k e, w it h a g o o d S T E M pr oj e ct, 
y o u c o ul d gi v e t h e m a m ulti pl e -c h oi c e t est a n d t h e y w o ul d d o r e all y w ell o n it 
b e c a us e t h e y'r e l e ar ni n g t h e c o nt e nt w hil e d oi n g it. S o I f e el li k e, a n d I r e m e m b er 
o n e of m y m e nt or t e a c h ers i n st u d e nt t e a c hi n g t elli n g m e t his. S h e d o es n't str ess 
o ut a b o ut t h e st at e t est b e c a us e s h e pr e p ar es h er st u d e nts i n s u c h a w a y w h er e a n y 
st at e t est, N e w Y or k, G e or g i a or T e x as, t h e st u d e nts c o ul d g et, a n d t h e y' d d o fi n e 
o n. A n d s o I' d s a y t h er e's a littl e bit of t h at c o nt e nt t h er e b ut t h e n als o b ei n g a bl e 
1 4 1  
 
 
t o c o m m u ni c at e. T h e y w o ul d b e a bl e t o o n-t h e-fl y a ns w er w h at w e nt wr o n g wit h 
y o ur pr oj e ct, h o w w o ul d y o u e xt e n d it, h o w c o ul d y o u r el at e t his t o ot h er r e al -
w orl d pr o bl e ms, h o w w o ul d y o u c o m m u ni c at e t his t o ot h er s ci e ntists, diff er e nt 
a u di e n c es. If t h e y w er e a bl e t o a d a pt t o c o m m u ni c at e t o diff er e nt a u di e n c es a b o ut 
w h at t h e y di d, I w o ul d s a y t h e y h a v e a pr ett y g o o d u n d erst a n di n g a n d it w as 
pr ett y s u c c essf ul. It's h ar d,  I k n o w t h at. A n d it is t h e r e as o n w h y e v e n m e a n d 
ot h er t e a c h ers d o n't li k e t h o s e t y p es of pr oj e cts b e c a us e it is v er y h ar d t o m e as ur e. 
A n d s o I t hi n k w e h a v e a l ot  of gr o wt h i n t er ms of w h at  n e e ds t o h a p p e n. B ut I 
k n o w t h er e  ar e  g o o d r u bri cs ; it's j ust b asi call y t h e t e a c h er's dis cr eti o n  of w h at t h e y 
pr es e nt or t h eir pr oj e ct if it's v er y s p ars e or if it's v er y t h or o u g h. I f e el li k e if t h e 
t e a c h er d o es n't h a v e g o o d k n o wl e d g e of t h e t o pi c, it's n ot a g o o d m e as uri n g 
s yst e m. A n d I h a v e n't r e all y s e e n a n y gr e at o n es t h at I w a nt t o i m m e di at el y a d o pt. 
S o I f e el li k e it's v er y c as e -b y -c as e, p r oj e ct-b y -pr oj e ct, t e a c h er -b y -t e a c h er w hi c h 
is h ar d. S o us u all y it's r u bri cs; I'll us u all y m a k e diff er e nt o n es f or diff er e nt 
pr oj e cts. B ut it j ust ki n d of d e p e n ds. S o, f or e x a m pl e, f or t h os e trif ol d o n es it 
w o ul d b e d i d t h e y cit e t h eir r es o ur c es, t h at c o ul d b e a diff er e nt c at e g or y, w as t h eir 
dis c ussi o n t h or o u g h, di d t h e y a d dr ess e v er y p art of w h at t h e y di d, w as t h eir 
h y p ot h esis g o o d a n d t est a bl e, j ust ki n d of g oi n g t hr o u g h t h e s ci e ntifi c m et h o d. 
T h at's us u all y h o w m y r u bri cs ar e ki n d of br o k e n d o w n. E v e n if t h eir pr oj e ct is n't 
pr es e nti n g t h eir s ci e ntifi c m et h o d a n d t h e diff er e nt st e ps a n d it's m or e of a pr o d u ct 
t h at's t h e t a n gi bl e t hi n g t h at's w h at t h e y pr es e nt. T h at's still ki n d of h o w I' m 
m e as uri n g t h eir s u c c ess. If I c a n s e e t h at t h e y as k a q u esti o n, w er e a bl e t o 
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i n v esti g at e it, w er e a bl e t o c o m m u ni c at e it, a n d m y r u bri cs al w a ys l o o k li k e t h at 
b ut j ust ki n d of br o k e n u p. A n d di d t h e y d o t h at n ot v er y w ell, m o d er at el y w ell, or 
v er y w ell  f or e a c h diff er e nt c o m p o n e nt, an d t h e n f e e d b a c k. S o us u all y t h at w o ul d 
b e m e gi vi n g f e e d b a c k t o t h e st u d e nts a n d t h e n w h e n w e d o t h os e trif ol ds or a n y 
t y p e of pr o d u ct t h at t h e y cr e at e us u all y w e h a v e a g all er y w al k wit h t h e st u d e nts. 
S o I' d s a y t h e y g et f e e d b a c k fr o m m e a n d t h e n ot h er st u d e nts us u all y. A n d t h e n 
i d e all y w e w o ul d h a v e ti m e t o g o b a c k a n d d o a n ot h er i n v esti g ati o n b as e d o n t h e 
f e e d b a c k. A n d w e t al k a b o ut t h at, b ut us u all y w e d o n't h a v e ti m e t o a ct u all y d o 
a n ot h er r o u n d. If I h a d m or e ti m e I w o ul d d o m or e. A n d s o m eti m es I d o t hi s i n 
t h e b e gi n ni n g st a g es, w h er e I'll d o it f or t h eir r o u g h dr aft or w h e n t h e y'r e n ot all 
t h e w a y d o n e a n d t h e n I'll d o it a g ai n. S o t h at w o ul d b e l o n git u di n al. B ut I w o ul d 
li k e t h e m t o d o it a g ai n aft er t h eir fi n al pr es e nt ati o n i n or d er t o e xt e n d or 
i n v esti g at e a g ai n. A n d t h e st u d e nts d o it wit h m e w h e n I d o it t h at fi n al ti m e. S o I 
g u ess t h e y g et e v al u at e d or g et f e e d b a c k t hr e e ti m es us u all y. B ut n ot as 
l o n git u di n al as I w o ul d w a nt. I w o ul d j ust li k e m or e r u bri cs t h at ar e us e d f or t h os e 
hi g h er -l e v el S T E M pr oj e cts a n d t h e n diss e mi n at e d t o t h e t e a c h ers i n an  e a s y -t o-
gr a b w a y. I d o n't t hi n k a l ot of t e a c h ers h a v e t h os e r es o ur c es m e i n cl u d e d. I k n o w 
t h e y'r e o ut t h er e a n d w e d o n't n e e d t o r e cr e at e t h e w h e el. I k n o w a l ot of t e a c h ers 
ar e d oi n g it, s o s o m e w a y t o c o m m u ni c at e it o ut w o ul d b e gr e a t. ( P ers o n al 
c o m m u ni c ati o n, A u g ust 6, 2 0 1 9)  
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1 1.  I n y o u r o pi ni o n, d o es t h e i n n o v ati v e h a n d s -o n i n q ui r y b as e d p e d a g o g y 
h a v e a p ositi v e i m p a ct o n t h e a c hi e v e m e nt of st u d e nts i n S T E M 
s u bj e cts ? W h at a r e its li mit ati o n s ?     
I w o ul d s a y, yes, it's v er y b e n efi ci al. I f e el li k e it's j ust a n  e as y w a y t o e n g a g e 
st u d e nts a n d t o m a k e t h e m cr e ati v e. A n d s o li mit ati o ns w o ul d b e ti m e a n d 
tr a c ki n g t h e st u d e nts b e c a us e a l ot of t h e m ar e li k e g o at y o ur o w n p a c e. A n d y o u 
c a n cr e at e ki n d of b e n c h m ar k m o m e nts, b ut if st u d e nts ar e  tr ul y e n g a gi n g i n it t o 
t h e l e v el y o u w a nt t h e m t o e n g a g e i n it, t h e n y o u c a n't r e all y p ut a ti m e o n it. A n d 
s o if it's a s h ort ti m e, y o u'r e al m ost f or es e ei n g m e di o cr e r es ults. A n d b ei n g i n a 
p u bli c s c h o ol, w e h a v e a s h ort a m o u nt of ti m e f or e v er yt hi n g. S o I w o ul d s a y y o u 
c a n d o it w ell, b ut o n a v er y s m all s c al e, w e'r e n ot r e all y d oi n g it t o t h e b est of its 
p ot e nti al w hil e w e'r e i n a s c h o ol t h at h as s o m u c h  t o d o a n d s o m a n y st a n d ar ds 
a n d a st a n d ar di z e d t est t h at w e h a v e t o g et t o. S o , I k n o w s o m e t e a c h ers d o it 
r e all y w ell. A n d cl ass si z e as w ell is w a y t o o l ar g e i n or d er t o d o it b e c a us e I 
k n o w m ost of m y h o n ors a n d A P ar e,  I h a d s e v er al h o n ors l ast y e ar t h at w er e o v er 
3 0, li k e 3 2, 3 3, 3 4 a n d s o t o d o a l a b a n d t h e n t o m o nit or st u d e nts' pr o gr ess, it's 
lit er all y i m p ossi bl e wit h t h at t y p e of cl ass si z e. ( P ers o n al c o m m u ni c ati o n,  
A u g ust 6, 2 0 1 9)  
1 2.  H o w d o es h a n d s -o n i n st r u cti o n fit i nt o l e ct u ri n g a p p r o a c h es i n S T E M 
c u r ri c ul u m ?     
I t hi n k it m a k es it g o fr o m s h ort-t er m m e m or y t o l o n g-t er m m e m or y e asi er. I f e el 
li k e, it e n g a g es t h e st u d e nts. It g ets t h e m m or e c uri o us a b o ut it. It m a k es it r e al. 
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I' m j ust t hi n ki n g of l a bs a n d e v e n li k e littl e m a ni p ul ati v es t h at I c a n d o, a n yt hi n g 
t h at c a n g et t h e m d oi n g h a n ds-o n is g oi n g t o si n k a littl e bit d e e p er a n d t h er e's 
t h at. I k n o w w e j ust l e ar n e d t his, b ut t h e p er c e nt a g es of w h at y o u o bt ai n fr o m 
b ei n g s p o k e n t o v ers us i n v esti g ati n g f o r y o urs elf. It g o es fr o m li k e I c a n't 
r e m e m b er 7 % t o li k e 4 0 % or s o m et hi n g li k e t h at. I' m m a ki n g t h at u p, but, y e a h. 
S o t h e y n e e d t o i n v esti g a t e f or t h e ms el v es, d o it f or t h e ms el v es t o a ct u all y l e ar n 
it. S o t h e y'r e r e all y n ot l e ar ni n g fr o m m e t al ki n g t o t h e m at all. ( P ers o n al 
c o m m u ni c ati o n, A u g ust 6, 2 0 1 9)  
1 3.  W h at q u aliti es a r e y o u e x p e ct e d t o e x hi bit aft e r b e n efiti n g f r o m 
p r of essi o n al d e v el o p m e nt i n t h e t e a c hi n g of S T E M u si n g h a n d s-o n 
a p p r o a c h ?     
I t hi n k c o mi n g a w a y fr o m a P D li k e t h at I w o ul d b e m or e c o nfi d e nt t o i m pl e m e nt 
pr oj e cts. I w o ul d b e a bl e t o d o it i n a m e as ur a bl e w a y. Y e a h. I w o ul d b e a bl e t o 
i m pl e m e nt t h e m b ett er. I' d h a v e m or e r es o ur c es. I' d, m ys elf, h o p ef ull y, b e c o m e 
m or e c o mf ort a bl e i n r es e ar c h a n d w h at e v er  t h e l at est t o pi cs i n t h e S T E M w orl d 
t h at ar e t h e m ost pr e v al e nt a n d pr essi n g. S o I' m m or e of a s ci e ntist m ys elf. 
( Pe rs o n al c o m m u ni c ati o n, A u g ust 6, 2 0 1 9) 
1 4.  A n y c o n cl u di n g r e m a r k s r e g a r di n g t h e s u p p o rt y o u n e e d wit h S T E M 
I m pl e m e nt ati o n ?     
“ N o p e. M o n e y a n d ti m e a n d s m all er cl ass si z es a n d m or e P D ” ( p ers o n al 
c o m m u ni c ati o n, A u g ust 6, 2 0 1 9).  
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P a rti ci p a nt C  
1.  Pl e as e p r o vi d e a b ri ef d es c ri pti o n o n t h e t y p e of S T E M I m pl e m e nt ati o n 
y o u’ v e p r e vi o u sl y b e e n i n v ol v e d i n. W h at s u bj e cts w e r e t h e S T E M 
p r o g r a ms t a r g et e d t o ? W h at a g e g r o u p w e r e t h e S T E M p r o g r a ms 
t a r g et e d t o ?     
I a m p art of t h e s ci e n c e f air t e a m a n d y e arl y ar o u n d D e c e m b er, w e h ol d a s ci e n c e 
f air a n d o ur st u d e nts m o v e o n t o, t h e c o u nt y f air an d t h e n t h e st at e f air. T h e f a ir is 
h el d i n D e c e m b er a n d o ur st u d e nts r es e ar c h t o pi cs,  i n a wi d e r a n g e fr o m 
c h e mistr y t o mi cr o bi o l o g y t o e n gi n e eri n g, a n d t h e y w or k o n t he s e pr oj e cts i n 
cl ass a n d w e h a v e o ur f air i n D e c e m b er. T h e n t h e fi n alists g o t o t h e c o u nt y f a ir i n 
F e br u ar y a n d t o  t h e G e or gi a st at e f air ar o u n d M a y. I als o t a k e p art i n G e or gi a 
T e c h's GI F T pr o gr a m o v er t h e s u m m er  l ast s u m m er w e h a d a gr o u p of  1 4 
st u d e nts w h o w or k e d wit h a n e n gi n e er i n g pr of ess or at G e or gi a T e c h a n d t h e y 
w or k e d o n pr oj e cts  r a n gi n g fr o m e n gi n e eri n g pr o j e cts t o r o b oti cs pr oj e cts a n d 
t h os e st u d e nts will g et t o parti ci p at e i n t h e hi g h s c h o ol s ci e n c e f air. ( P ers o n al 
c o m m u ni c ati o n, A u g ust 2 6, 2 0 1 9 ) 
2.  D o y o u b eli e v e S T E M I m pl e m e nt ati o n is i m p o rt a nt, u s ef ul a n d v al u a bl e, 
w h y ?     
S T E M is v er y v al u a bl e a n d i m p ort a nt a n e x a m pl e I w o ul d s a y is t h e G I F T 
pr o gr a m at G e or gi a T e c h  t h e st u de nts g ot t o w or k wit h r e al e q ui p m e nt a n d i n t h e 
a ct u al fi el d  S T E M fi el d. I n t h e cl assr o o m w e d o n't h a v e t h e t y p es of e q ui p m e nt 
t h at G e or gi a T e c h w o uld h a v e. T h e y c a n h a v e a fir st -h a n d l o o k of w h at it's li k e 
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o ut i n t h e r e al w or l d t o a ct u all y w or k i n t h e r o b oti cs fi el d or t h e e n gi n e eri n g fi el d. 
O v er t h e s u m m er, t h e y a c t u all y w or k ed wit h t h at t y p e of e q ui p m e nt a n d  t h e y g ot 
a first -h a n d k n o wl e d g e of i t a n d t h e y'r e m or e e q ui p p e d, wit h usi n g t h at t y p e of 
e q ui p m e nt. S o w h e n t h e y g o o ut i n t h e S T E M fi el d , t h e y'll k n o w h o w t o us e t h at 
t y p e of e q ui p m e nt. ( P ers o n al c o m m u ni c ati o n, A u g ust 2 6, 2 0 1 9) 
3.  D es c ri b e t e c h ni q u es y o u h a v e u s e d t o e n g a g e l e a r n e rs.    
I' m a v er y h a n ds -o n t e a c h er.  I d o a l ot of l a bs. A l ot of i n quir y pr oj e cts. I tr y t o  
i nf us e m a n y r e al w orl d a p pli c ati o ns i nt o, w h at e v er l ess o ns I t e a c h a n d j ust gi v e 
t h e m a l ot of ha n ds -o n si mil ar t o w h at t h e y w o ul d b e usi n g o ut t h er e i n t h e r e al 
w orl d. E v e n if it's n ot t h e a ct u al e q ui p m e nt,  I w o ul d s h o w t h e m vi d e os, o n h o w t o 
us e t h e e q ui p m e nt. ( P ers o n al c o m m u ni c ati o n, A u g ust 2 6, 2 0 1 9)  
4.  W h at k n o wl e d g e, e x p e ri e n c es a n d s u p p o rt d o t e a c h e rs n e e d t o eff e cti v el y 
t e a c h S T E M s u bj e cts ?    
I t hi n k, t o t e a c h S T E M s u bj e cts, y o u first of all n e e d t o h a v e a b a c k gr o u n d i n 
s ci e n c e, m at h, or e n gi n e eri n g y o u h a v e t o h a v e t h e  k n o wl e d g e. S o m e ki n d of 
c oll e g e -l e v el e d u c ati o n or d e gr e e i n t h e S T E M , b e c a us e it n e e ds t o b e st u di e d i n-
d e pt h. It's n ot s o m et hi n g t h at y o u c a n  j ust s a y, ‘H e y,  I k n o w a b o ut S T E M.’ Y o u 
h a v e t o h a v e st u di e d s ci e n c e, m at h, or e n gi n e eri n g i n c oll e g e a n d k n o w t h e d e e p 
d o w n s ci e n c e. I k n o w t hat n o w w e h a v e a l ot of t e a c h ers w h o c o n v e rt fr o m 
e c o n o mi cs  j ust b y t a ki n g t h e G A C E a nd b e c o m e s ci e n c e t e a c h ers. A  t e a c h er 
n e e ds t o h a v e a br o a d k n o wl e d g e of t h e S T E M fi el d i n or d er t o t e a c h i n a S T E M 
fi el d. ( P ers o n al c o m m u ni c ati o n, A u g ust 2 6, 2 0 1 9) 
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5.  A r e y o u i n v ol v e d i n d esi g ni n g S T E M a cti viti es ? D es c ri b e y o u r r ol e. 
W o ul d y o u li k e t o p r o vi d e m o r e i n p ut o n t h e S T E M a cti viti es t h at y o u 
a r e c u r r e ntl y i n v ol v e d i n d esi g ni n g ?  
T e a c hi n g s ci e n c e, w e'r e c o nst a ntl y i n v ol v e d i n  d esi g ni n g S T E M a cti viti es. I t e a c h 
t h e I B bi ol o g y cl ass es w hi c h ar e u p p er -l e v el cl ass es, s o a l ot of t h e acti viti es ar e 
S T E M -r el at e d or s ci e n c e-r el at e d. So I us e it a l ot i n m y cl assr o o m. I us e it i n t h e 
s u m m er wit h t h e st u d e nts at G e or gi a T e c h, w e pl a n t h e a cti viti es, we p ur c h as e t h e 
e q ui p m e nt s o, I' m i n v ol v e d a l ot. T e a c hi n g s ci e n c e is b asi c all y t e a c hi n g S T E M  
a n d pl a n ni n g it  fr o m b e gi n ni n g t o e n d. ( P ers o n al c o m m u ni c ati o n, A u g ust 2 6, 
2 0 1 9)  
6.  D o y o u f e el y o u h a v e e n o u g h u p -t o-d at e i nf o r m ati o n wit h r es p e ct t o t h e 
k n o wl e d g e a n d u n d e rst a n di n g of all S T E M s u bj e cts a n d h o w t h e y all 
i nt e g r at e wit h e a c h ot h e r ?    
N o , I d o n't be c a us e I a m m or e of a lif e s ci e n c e, bi ol o gi c al s ci e n c e t e a c h er. S o 
w h e n it c o m es t o t h e e n gi n e eri n g pi e c e, it's a littl e h ar d er t o gr as p. A  c as e i n p oi nt 
w as,  w or ki n g wit h t h e st u d e nts t his s u m m er, w e w or k e d i n a n e n gi n e er i n g l a b o ur 
st u d e nts w or k e d o n s o m a n y diff er e nt pr oj e cts  wit h r o b oti cs. A n d s o m e of t h e 
t hi n gs I w as n ot a bl e t o u n d erst a n d b e c a us e I di d n't h a v e t h at d e e p b a c k gr o u n d of 
e n gi n e eri n g. I w as a b l e t o h el p t h e m u p t o a c ert ai n p oi nt, b ut t h e y n e e d e d t o, g et 
i nf or m ati o n fr o m t h e l a b assist a n c e i n or d er t o h el p t h e m c o m pl et e t h e pr oj e ct. 
( P ers o n al c o m m u ni c ati o n, A u g ust 2 6, 2 0 1 9) 
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7.  Is t h e r e e n o u g h p r of essi o n al d e v el o p m e nt a n d t r ai ni n g a n d o r 
i nf o r m atio n p r o vi d e d t o y o u wit hi n y o u r s c h o ol t o s h a r e wit h t h e st u d e nts 
a b o ut t h e i m p o rt a n c e of S T E M o r w o ul d y o u li k e m o r e ? H o w d o y o u 
a c c ess S T E M i nf o r m ati o n ?     
W ell, I w o ul d r e all y li k e m or e i nf or m ati o n f or t h e st u d e nts, es p e ci all y i n t h e 
S T E M fi el d a n d m or e o p p ort u niti es f or t h e st u d e nts i n t h e S T E M fi el d. I f e el li k e 
w e'r e n ot gi v e n e n o u g h tr ai ni n g or, it's li k e, w e l e a v e c oll e g e a n d t h e y'r e li k e, 
‘H e y, t e a c h s ci e n c e , a n d, a n d d o y o ur b est.’ I t hi n k t h e G e or gi a T e c h GI F T 
pr o gr a m is a r e all y g o o d pr o gr a m, b ut  w e n e e d m or e pr o gr a ms li k e t h at  b e c a us e 
w e'r e  li miti n g o urs el v es. We c a n o nl y t a k e  a b o ut 1 5 st u d e nts e v er y s u m m er,  it 
w o ul d b e gr e at if w e c o ul d t a k e a l ot of st u d e nts a n d it c o ul d b e t hr o u g h o ut t h e 
y e ar. T h at w a y w e c a n w or k wit h t h os e st u d e nts a n d w e c a n w or k wit h t h o s e 
c oll e g es a n d p art n er wit h t h os e c oll e g es t o g et, o ur st u d e nts i n v ol v e d i n S T E M. 
H o w d o I a c c ess S T E M i nf o r m ati o n ? M ost of t h e ti m e wit h o ur c urri c ul u m, a l ot 
o f o ur l a bs c o m e wit h t h e c urri c ul u m. A l ot of t h e ti m es, I r es e a r c h, I g o o gl e. I 
e m ail ot h er p e o pl e a n d r e s e ar c h w h at ot h er t e a c h er s h a v e d o n e. Most of t h e ti m e , 
it's b y d oi n g r es e ar c h; o nli n e r es e ar c h.  ( P ers o n al c o m m u ni c ati o n, A u g ust 2 6, 
2 0 1 9)  
8.  I n y o u r o pi ni o n, d o es S T E M I m pl e m e nt ati o n a c c o m m o d at e f o r diff e r e nt 
l e a r ni n g st yl es ? If y es/ n o, h o w ?     
S T E M i m pl e m e nt ati o n, r e all y d o es a c c o m m o d at e f or diff er e nt l e ar ni n g st yl es, 
b e c a us e t h er e's s o m a n y ; it's h a n ds-o n. St u d e nts l e ar n b est b y  c o n d u cti n g or  
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c o m pl eti n g h a n ds -o n a cti viti es. It's h a n ds -o n a n d i t's vis u al. T h e y c o ul d m a k e it 
wit h t h eir h a n ds a n d t h e n at t h e e n d, t h e y c o ul d vi s u ali z e t h e pr o d u ct. S o I t hi n k, 
it all o w f or diff er e nti ati o n b e c a us e t h er e's s o m a n y t hi n gs y o u c a n d o wit h S T E M. 
T h er e's  s o m a n y w a ys y o u c a n bri n g t h at t o lif e f or vis u al l e ar n ers, ki n est h eti c 
l e ar n ers, a n d a u dit or y l e ar n ers.  ( P ers o n al c o m m u ni c ati o n, A u g ust 2 6, 2 0 1 9) 
9.  D o y o u f e el S T E M I m pl e m e nt ati o n/ P r o g r a ms a r e i n li n e wit h t h e 
c u r ri c ul u m ? H o w c a n t his ali g n m e nt b e i m p r o v e d ?    
I f e el t h at it is ali g n e d i n s o m e w a ys. N ot,  all t h e cl ass es or all t h e c o urs es t h at  w e 
t e a c h ar e S T E M ali g n e d. I f e el li k e w e n e e d t o i nf us e m or e n e xt g e n er ati o n 
s ci e n c e st a n d ar ds i n o ur st a n d ar ds. T h e n e xt g e n er ati o n al s ci e n c e h as m or e  h a n ds -
o n, m or e e n gi n e eri n g, a n d m or e t e c h n ol o g y -b as e d c o n c e pts t h a t w e c a n us e i n t h e 
cl assr o o m, b ut t h at is n ot i n cl u d e d i n t h e r eg ul ar G e or gi a G S E st a n d ar ds.  I t hi n k 
t h e G e or gi a G S E st a n d ards is m or e c o nt e nt, b ut if t h e n e xt g e n er ati o n of s ci e n c e 
st a n d ar ds w er e i nf use d i nt o t h os e  I t hi n k it w o ul d b e g o o d b e c a us e t h at w o ul d ti e-
i n t h e e n gi n e eri n g c o n c e pts t h at w e n e e d t o ti e-i n. (P ers o n al c o m m u ni c ati o n, 
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1 0.  W h at e v al u ati o n m e as u r es a r e y o u t a ki n g i nt o a c c o u nt w h e n d e ci di n g if 
S T E M p r o g r a ms h a v e b e e n eff e cti v e/i nf o r m ati v e/i nfl u e nti al ? H o w d o 
y o u m e as u r e st u d e nt e n g a g e m e nt a n d l e a r ni n g p r ofi ci e n c y ? W h at a r e 
y o u r e v al u ati o n m et h o d ol o gi es ? W h o d o y o u c oll e ct f e e d b a c k f r o m ? 
St u d e nts, p a r e nts, p r a ctiti o n e rs, et c. ? H o w d o y o u c oll e ct f e e d b a c k ? A r e 
t h e y o n e-ti m e f e e d b a c k s o r l o n git u di n al f e e d b a c k s ? D o y o u h a v e a n y 
s u g g esti o n s f o r t h e e v al u ati o n p r o c ess ?     
W ell, j ust s e ei n g h o w m a n y of  o ur st u d e nts g o i nt o  bi o e n gi n e eri n g j o bs or t o a n y 
S T E M fi el d j o bs  I w o ul d s a y t h at o ur S T E M pr o gr a m is s u c c essf ul if at l e a st  7 5 %  
or 6 0 %  of o ur st u d e nts i n t h e m a g n et pr o gr a m or a n y pr o gr a m h er e gr a d u at e a n d 
g o i nt o t h e S T E M fi el d or S T E M j o bs t h at's a w a y of e v al u ati n g if w e w er e 
s u c c essf ul g etti n g st u d e nts i nt er ests i nt o t h e S T E M fi el d. St u d e nt e n g a g e m e nt a n d 
l e ar ni n g pr ofi ci e n c y b y t h e c o m pl eti o n of a pr oj e ct,  t hr o u g h t ests, st u d e nts h a vi n g 
a n i nter est i n c o m pl eti n g t h e pr oj e ct, c o m pl eti n g t h e pr oj e ct a n d c o m pl eti n g t h e 
pr oj e ct w ell. T a ki n g t h e t est a n d d oi n g w ell o n t h e t est.  S o w h at  d o I us e t o 
e v al u at e t h e m ? W e us e t ests, s ci e n c e f air pr oj e cts f or t h e  c o urs es w h er e t h e y d o 
s ci e n c e pr oj e cts, l a bs, a n d h a n d o uts. A l ot of it is pr oj e cts a n d l a bs. I R M is t he 
I ntr o t o R es e ar c h M et h o ds c o urs e, a n d  t h e s ci e n ce f air pr oj e ct at t h e e n d. W e 
c oll e ct f e e d b a c k fr o m t h e st u d e nts, of c o urs e. I f t h e y'r e s a yi n g th at t h e a cti vit y 
w as gr e at. W e d o g et f e e d b a c k fr o m o ur a d mi nistr at ors, b ut t h e f e e d b a c k t h at w e 
g et s o m eti m es i s n ot all a c c ur at e b e c a us e s o m eti m es o ur e v al u at ors ar e n ot, 
i n di vi d u als i n t h e S T E M fi el d, s o s o m eti m es it's o n e-si d e d. It's n ot r e all y, 
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mirr ori n g w h at y o u d o i n t h e cl assr o o m. Or t h e y d o n't r e all y u n d erst a n d w h at y o u 
d o, s o g etti n g f e e d b a c k fr o m t h e m is o k a y, b ut it n e e ds t o b e m or e o n  c o nt e nt, t o 
m e . I b eli e v e t h e e v al u ati o n pr o c ess, t o m e, is n ot, li k e I sai d, is n ot b as e d o n w h at 
y o u t e a c h, b ut h o w y o u t e a c h it. S o I f e el li k e it 's b as e d o n y o ur s c or es a n d t h e 
st u d e nts ’ gr a d es, b ut n ot o n t h e pr o d u ct. S o m eti m es a c hil d mi g ht n ot s c or e r e all y 
w ell o n a st at e e x a m, b ut t h e y m a y j ust c o m pl et e a pr oj e ct t h at i s j ust o ut of t his 
w orl d. E d u c ati o n is c h a n gi n g . I f e el li k e t h at t y p e of e v al u ati o n m et h o d is n ot 
c o n d u ci v e f or w h at is g oi n g o n i n t h e cl assr o o m ri g ht n o w.  ( P ers o n al 
c o m m u ni c ati o n, A u g ust 2 6, 2 0 1 9)  
1 1.  I n y o u r o pi ni o n, d o es t h e i n n o v ati v e h a n d s -o n i n q ui r y b a s e d p e d a g o g y 
h a v e a p ositi v e i m p a ct o n t h e a c hi e v e m e nt of st u d e nts i n S T E M 
s u bj e cts ? W h at a r e its li mit ati o n s ?     
It d o es h a v e a gr e at eff e ct o n st u d e nt e n g a g e m e nt, st u d e nt  l e ar ni n g, a n d t est 
s c or es, b e c a us e m ost st u d e nts l e ar n w h e n t h e y d o. Y o u l e ar n b y d oi n g. I c a n t e a c h 
s o m et hi n g t hr o u g h a P o w er P oi nt al l d a y, e v er y d a y, but u nl es s I p ut it t o pr a cti c e 
a n d t h e y c a n us e t h eir h a n ds a n d ki n d of r e pli c at e t h at assi g n m e nt i n a n i n q uir y 
a cti vit y  it d o es n't cli c k. So h a n ds -o n d efi nit el y h el ps  st u d e nts u n d erst a n d t h e 
c o nt e nt b ett er. Its li mit ati o n i s h a vi n g t h at t y p e of e q ui p m e nt  a n d r es o ur c es t o 
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1 2.  H o w d o es h a n d s -o n i n st r u cti o n fit i nt o l e ct u ri n g a p p r o a c h es i n S T E M 
c u r ri c ul u m ?     
In t h e S T E M c urri c ul u m, h a n ds -o n is, y o u will l e ct ur e a n d e x pl ai n h o w t o d o 
s o m et hi n g, b ut t h e h a n ds -o n a cti vit y  e n a bl es t h e m t o r e pli c at e w h at y o u j ust  
t a u g ht t h e m or s e e t h e fi n al pr o d u ct of t h e l ess o n t h at w as  j ust t au g ht. S o it g o es 
h a n d -i n-h a n d, y o u first  h a v e t o s h o w t h e m , ‘I d o,’ t h e n t ell t h e m ‘y o u d o .’ T h e 
h a n ds -o n is t h e ‘y o u d o ’ a n d of c o urs e, t h e l e ct uri n g is t h e ‘I d o.’ I' m g oi n g t o t ell 
y o u w h at t o d o a n d w h at it i s a b o ut. Y o u ar e g oi n g t o  l e ar n it b ef or e y o u d o it. S o 
it g o es h a n d-i n-h a n d. ( P e rs on al c o m m u ni c ati o n, A u g ust 2 6, 2 0 1 9)  
1 3.  W h at q u aliti es a r e y o u e x p e ct e d t o e x hi bit aft e r b e n efiti n g f r o m 
p r of essi o n al d e v el o p m e nt i n t h e t e a c hi n g of S T E M u si n g h a n d s -o n 
a p p r o a c h ?     
“ M or e k n o wl e d g e a bl e of t h e c o nt e nt a n d m or e c o nfi d e n c e  wit h t e a c hi n g t h e 
c o nt e nt or w h at e v er i nf or m ati o n y o u h a v e t o t e a c h ; m or e c o n fi d e nt wit h t h e 
l ess o n; c o nfi d e n c e a n d k n o wl e d g e ” ( p ers o n al c o m m u ni c ati o n, A u g ust 2 6, 2 0 1 9).  
1 4.  A n y c o n cl u di n g r e m a r k s r e g a r di n g t h e s u p p o rt y o u n e e d wit h S T E M 
I m pl e m e nt ati o n ?     
Y es. I t hi n k S T E M n e e ds t o b e a h u g e d e al i n o ur s c h o ols, b ut I f e el t h at, s c h o ols 
ar e n ot r e a d y t o f u n d S T E M s c h o ols. E v er y b o d y w a nts S T E M, b ut t h e y d o n't 
k n o w h o w m u c h m o n e y it is, t o r u n a S T E M pr o gr a m  i n a s c h o ol. S o I f e el li k e 
f or n o w it's li k e a f ashi o n or  s o m et hi n g. Y es, e v er y b o d y n e e ds t o b e i n S T E M, 
w h er e's t h e m o n e y ?  W h er e ar e  t h e c o n n e cti o ns t o t h e c oll e g es a n d t o t h e s c h o ol 
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a n d t o t h e ki ds g oi n g o ut t h er e a n d a ct u all y d oi n g it o ut t h er e i n t h e r e al w or l d ? If 
y o u w a nt S T E M i n y o ur s c h o ol y o u' v e  g ot t o  b e a bl e t o, p ut t h at m o n e y o ut t o d o 
t h os e l abs a n d t o tr ai n t h os e t e a c h ers t o  it j ust li k e it is o ut t her e i n t h e r e al w orl d. 
W e n e e d m o n e y.  ( P ers o n al c o m m u ni c ati o n, A u g u st 2 6, 2 0 1 9) 
P a rti ci p a nt D  
1.  Pl e as e p r o vi d e a b ri ef d es c ri pti o n o n t h e t y p e of S T E M I m pl e m e nt ati o n 
y o u’ v e p r e vi o u sl y b e e n i n v ol v e d i n. W h at s u bj e cts w e r e t h e S T E M 
p r o g r a ms t a r g et e d t o ? W h at a g e g r o u p w e r e t h e S T E M p r o g r a ms 
t a r g et e d t o ?     
I w or k e d i n a n alt er n ati v e b o ar di n g s c h o ol f or , str u g gli n g s c h ol ars, s o I h a d 
st u d e nts t h at  r a n g e d b etw e e n t h e a g es of 1 5 a n d 2 0 a n d t h e S T E M t hi n gs w e 
w o ul d d o t h er e w er e  pr oj e ct -b as e d , a n d s o w e h a d a c c ess t o all t y p es of diff er e nt 
t e c h n ol o g y t h at w e c o ul d us e. W e h a d pr oj e ct -b as e d c o urs es w h er e st u d e nt s h a d  
m o u nt a i n bi ki n g p h ysi cs c o urs e a n d t h e y e n gi n e er e d t h eir bi k es. Th at w as t h e 
o nl y ti m e I a ct u all y w or k e d i n a fi el d t h at i n c or p or at e d S T E M wit hi n it a n d 
pr o vi d e d  t h e r es o ur c es t o h a v e S T E M. ( P ers o n al c o m m u ni c ati o n, A u g ust 3 0, 
2 0 1 9)  
2.  D o y o u b eli e v e S T E M I m pl e m e nt ati o n is i m p o rt a nt, u s ef ul a n d v al u a bl e, 
w h y ?     
I t hi n k I' m n ot s ur e w h at w e m e a n b y S T E M. I t hi n k w e k e e p t hr o wi n g t h e w or d 
o ut t h er e a n d t h er e's n o r e al c o n cr et e a ns w er t o w h at S T E M l o o ks li k e. I t hi n k it's 
i m p ort a nt t o l e ar n s ci e n c e. I t hi n k it's i m p ort a nt t o i nt e gr at e t e c h n ol o g y w hil e 
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l e ar ni n g s ci e n c e. I t hi n k e n gi n e eri n g is s ci e n c e, a n d I t hi n k m at h e m ati cs g o es 
al o n g wit h s ci e n c e as w ell. S o ar e all t h es e t hi n gs v al u a bl e a n d n e c ess ar y ? Y es. 
Ar e w e i m pl e m e nti n g t h e m i n a w a y t h at, li ke, l o o ks, li k e a c ert ai n str u ct ur e t o m e 
t h at I c o ul d n a m e as S T E M ? I' m n ot s ur e. ( P ers o n al c o m m u ni c ati o n, A u g u st 3 0, 
2 0 1 9)  
3.  D es c ri b e t e c h ni q u es y o u h a v e u s e d t o e n g a g e l e a r n e rs.      
P r oj e cts ar e al w a ys v er y e n g a gi n g, s o a n yt hi n g st u d e nts c a n g et h a n ds -o n wi t h. 
A n yt hi n g w h er e t h er e's, b a c k gr o u n d k n o wl e d g e a n d dis c o v er y  is al w a ys gr e at f or 
ki ds. I d o a l ot of b uil di n g of m o d els t o h el p st u d e nts u n d erst a n d t hi n gs a n d  f or 
st u d e nts t o dis c uss. I t hi n k als o b uil di n g pr es e nt ati o ns aft er d oi n g r es e ar c h i s v er y 
p o w erf ul f or ki ds.  ( Pe rs o n al c o m m u ni c ati o n, A u g ust 3 0, 2 0 1 9) 
4.  W h at k n o wl e d g e, e x p e ri e n c es a n d s u p p o rt d o t e a c h e rs n e e d t o eff e cti v el y 
t e a c h S T E M s u bj e cts ?     
I t hi n k, t h er e n e e ds t o b e a l ot of s u p p ort i n t e c h n ol o g y i n c or p or ati o n i n 
cl a ssr o o ms. I t hi n k t h at  is h o w w e b e c o m e o n e -t o-o n e, b ut w e'r e n ot r e all y 
t e a c hi n g p e o pl e h o w t o us e th e t e c h n ol o g y t h at w e h a v e. I t hi n k, als o, t h er e n e e ds 
t o b e m or e r es o ur c es a n d s o m e c o n cr et e i d e ntifi c ati o n, li k e I w as s a yi n g e arli er, 
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5.  A r e y o u i n v ol v e d i n d esi g ni n g S T E M a cti viti es ? D es c ri b e y o u r r ol e. 
W o ul d y o u li k e t o p r o vi d e m o r e i n p ut o n t h e S T E M a cti viti es t h at y o u 
a r e c u r r e ntl y i n v ol v e d i n d esi g ni n g ?  
“ I a m n ot c urr e ntl y i n v ol v e d i n d esi g ni n g a n y” ( p ers o n al  c o m m u ni c ati o n,  
A u g ust 3 0, 2 0 1 9).  
6.  D o y o u f e el y o u h a v e e n o u g h u p -t o-d at e i nf o r m ati o n wit h r es p e ct t o t h e 
k n o wl e d g e a n d u n d e rst a n di n g of all S T E M s u bj e cts a n d h o w t h e y all 
i nt e g r at e wit h e a c h ot h e r ?     
“ N o p e ”  ( p ers o n al c o m m u ni c ati o n, A u g ust 3 0, 2 0 1 9). 
7.  Is th e r e e n o u g h p r of essi o n al d e v el o p m e nt a n d t r ai ni n g a n d o r 
i nf o r m ati o n p r o vi d e d t o y o u wit hi n y o u r s c h o ol t o s h a r e wit h t h e st u d e nts 
a b o ut t h e i m p o rt a n c e of S T E M o r w o ul d y o u li k e m o r e ? H o w d o y o u 
a c c ess S T E M i nf o r m ati o n ?     
“ I w o ul d li k e m or e. I d o n't k n o w h o w ” ( p ers o n al c o m m u ni c ati o n, A u g ust 3 0, 
2 0 1 9).  
8.  I n y o u r o pi ni o n, d o es S T E M I m pl e m e nt ati o n a c c o m m o d at e f o r diff e r e nt 
l e a r ni n g st yl es ? If y es/ n o, h o w ?     
I t hi n k, f or m y i d e a of w h at S T E M is s u p p os e d t o p ossi bl y b e, I t hi n k it is a gr e at 
ar e a w h er e y o u c a n h a v e  diff er e nti ati o n f or st u d e nts, a n d I s a y t h at b e c a us e if y o u 
d o S T E M ri g ht, t h er e ar e s o m e ki ds t h at ar e g oi n g t o m o v e a h e a d,  if t h e y n e e d t o 
m o v e a h e a d, t h e y h a v e t h e a c c ess t o d o s o an d if t h e y n e e d t o sl o w d o w n a n d t a k e 
t h eir ti m e, t h e y h a v e t h at a cc ess a n d ti m e, as w ell, t o d o s o. A n d t h e n als o, it's 
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m ultif a c et e d, s o if t h er e's a ki d w h o c a n e x c el i n a h a n ds -o n ar e a or m a y b e a n ar e a 
t h at's m or e g e ar e d t o w ar ds m at h r at h er t h a n g e ar e d t o w ar d bi ol o g y, t h e y mi g ht 
s e e it a n ar e a i n t h e cl assr o o m w h er e t h e y ar e e x c elli n g. A n d t h e n s o m eti m e s, t h e y 
mi g ht fi n d t h e ms el v es i n, i n t h e b a c k a littl e bit, b ut it f e els o k a y b e c a us e 
e v er y o n e's r u n ni n g at t h eir o w n p a c e.  ( P ers o n al c o m m u ni c ati o n, A u g ust 3 0, 2 0 1 9) 
9.  D o y o u f e el S T E M I m pl e m e nt ati o n/ P r o g r a ms a r e i n li n e wi t h t h e 
c u r ri c ul u m ? H o w c a n t his ali g n m e nt b e i m p r o v e d ?     
I t hi n k S T E M a n d o ur c urri c ul u m d o n ot n e c ess aril y ali g n, a n d t h at's be c a u s e 
t esti n g is s o h e a v y a n d s o h e a vil y p us h e d t h at it's h ar d t o e nj o y s o m e as p e ct s of 
S T E M w hil e als o sti c ki n g t o c urri c ul u m n e e ds a n d t h e p a ci n g g ui d e . (P ers o n al 
c o m m u ni c ati o n, A u g ust 3 0, 2 0 1 9)  
1 0.  W h at e v al u ati o n m e as u r es a r e y o u t a ki n g i nt o a c c o u nt w h e n d e ci di n g if 
S T E M p r o g r a ms h a v e b e e n eff e cti v e/i nf o r m ati v e/i nfl u e nti al ? H o w d o 
y o u m e as u r e st u d e nt e n g a g e m e nt a n d l e a r ni n g p r ofi c i e n c y ? W h at a r e 
y o u r e v al u ati o n m et h o d ol o gi es ? W h o d o y o u c oll e ct f e e d b a c k f r o m ? 
St u d e nts, p a r e nts, p r a ctiti o n e rs, et c. ? H o w d o y o u c oll e ct f e e d b a c k ? A r e 
t h e y o n e-ti m e f e e d b a c k s o r l o n git u di n al f e e d b a c k s ? D o y o u h a v e a n y 
s u g g esti o n s f o r t h e e v al u ati o n p r o c ess ?     
I' m n ot t a ki n g a n y. St u d e nt e n g a g e m e nt I m e as ur e b y t h e f e el of t h e r o o m. S o if I 
h a v e l ess cl assr o o m m a n a g e m e nt t o d o, t h e n m y st u d e nts m or e t h a n li k el y ar e 
e n g a g e d i n w h at w e'r e d oi n g. Als o, if t h e y'r e e x cit e d a n d t hrill e d t o b e h el pi n g 
e a c h ot h er a n d w or ki n g o n e a c h ot h er a n d r us hi n g m e f or assist a n c e t o g et o nt o 
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t h e n e xt it e m, I k n o w t h at t h e y'r e d efi nit el y e n g a g e d, an d t h at's h o w I m e a s ur e it. I 
m e as ur e h o w m u c h t h e y'r e g ai ni n g fr o m it t hr o u g h e xit ti c k ets a n d d e bri ef s as a 
w h ol e cl ass a n d o n e -o n -o n e c h e c k -i ns. I li k e t o w al k ar o u n d. I al w a ys h a v e cl ass 
w or k s o I c a n s e e st u d e nt s w or k. I li k e t o w al k ar o u n d a n d gi v e c h e c k m ar ks if 
st u d e n ts ar e o n t as k a n d h a v e t h e a ns w ers t h at I' m l o o ki n g f or. I l e a v e t h e m 
u n c h e c k e d if I n e e d t h e m t o g o b a c k. I als o e v al u at e t hr o u g h  diff er e nt 
assi g n m e nts, li k e e xit ti c k ets. T h er e is  al w a ys s o m et hi n g t h at's t ur n e d i n s o t h at I 
c a n c h e c k t o s e e w h er e st u d e n ts ar e at. A n d t h e n t hr o u g h s m all pr oj e cts. S o d oi n g 
s m all pr oj e cts i n cl ass gi v es m e ti m e t o w al k ar o u n d a n d s e e w h o c a n b uil d a n d 
us e t h e i nf or m ati o n w e'r e l e ar ni n g i n a diff er e nt m o d alit y a n d w h o c a n't.  
St u d e nts a n d pr a ctiti o n er s ; lo n git u di n al. I'll h a v e st u d e nts d o s ur v e ys p eri o di c all y 
t hr o u g h o ut t h e y e ar t o gi v e m e f e e d b a c k o n h o w t h e y l e ar n b est i n cl ass, ar e as t h at 
t h e y l e ar n b est, li k e a cti viti es w e' v e d o n e t h at h el p e d t h e m l e ar n t h e m ost, a n d j ust 
t h eir o v er all f e el of o ur cl assr o o m c ult ur e. A n d th e n I l o v e t o h a v e f e e d b a c k fr o m 
t h e st aff t h at c o m e i n a n d o bs er v e. I t hi n k it s h o ul d h a p p e n m or e oft e n a n d it 
s h o ul d al w a ys c o m e i n a s a n d wi c h m et h o d: s o m et hi n g g o o d, a n d s o m et hi n g y o u 
c a n i m pr o v e o n . (P ers o n al c o m m u ni c ati o n, A u g ust 3 0, 2 0 1 9)  
1 1.  I n y o u r o pi ni o n, d o es t h e i n n o v ati v e h a n d s -o n i n q ui r y b as e d p e d a g o g y 
h a v e a p ositi v e i m p a ct o n t h e a c hi e v e m e nt of st u d e nts i n S T E M 
s u bj e cts ? W h at a r e its li mit ati o n s ?     
I t hi n k a n yt hi n g h a n ds-o n h as a r e all y p ositi v e i m p a ct. I t hi n k it n e e ds t o b e d o n e 
m or e a n d d o n e  b ett er, a n d I t hi n k w e c a n't n e c ess aril y d o a l ot of h a n ds -o n t hi n gs 
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wit h t h e p a ci n g g ui d e t h at w e h a v e t o sti c k t o f or t esti n g. I t hi n k t h e li mit ati o ns 
ar e ti m e f or t e a c h ers. W e d o n't h a v e e n o u g h ti m e t o p a us e a n d d o pr oj e cts. I t hi n k 
a n ot h er li mit ati o n is r es o ur c es. W e d o n't h a v e e n o u g h r es o ur c es i n or d er t o g ai n 
t h e m at eri als t o d o pr oj e cts. I t hi n k w e d o n't g et t o g et t o g et h er e n o u g h as, a 
c o h ort of s ci e n c e t e a c h er s a n d c o m e u p wit h pl a usi bl e , g o o d, h a n ds-o n l a bs t h at  
st u d e nts w o ul d l e ar n fr o m. I t hi n k w e ar e t o o li mit e d wit h b ei n g r estri ct e d fr o m 
h a vi n g o utsi d e assist a n c e. I t hi n k a p ositi v e t hi n g w o ul d b e t o h a v e c o m m u nit y 
gr o u ps t h at w e r e a c h o ut t o i n  o ur c o m m u niti es ar o u n d o ur s c h o ol, a n d w e j ust 
d o n't h a v e t h at a c c ess . I t hi n k t h er e ar e a l ot of li mit ati o ns as t o w h y y o u w o n't s e e 
a l ot of l a bs or h a n ds -o n a cti viti es o c c urri n g i n t h e cl assr o o m.  (P ers o n al 
c o m m u ni c ati o n, A u g ust 3 0, 2 0 1 9)  
1 2.  H o w d o es h a n d s -o n i n st r u cti o n fit i nt o l e ct u ri n g a p p r o a c h es i n S T E M 
c u r ri c ul u m ?     
I t hi n k if y o u’re  cr e ati v e as a n e d u c at or, y o u c a n t hr o w i n s o m e h a n ds -o n t hi n gs 
w hil e als o l e ct uri n g. I  t hi n k a g o o d m et h o d is t o, st art wit h s o m et hi n g h a n d s -o n, 
all o w st u d e nts t o h a v e i n q uir y -b as e d pr a cti c e wit h a h a n ds -o n a cti vit y, a n d t h e n 
d e bri ef it a n d l e ct ur e it d o w n t o h a v e t h e m u n d erst a n d s ci e ntifi c l a n g u a g e a n d 
d efi niti o ns a n d p h e n o m e n a.  I t hi n k t h at w o ul d b e a g o o d pr o c ess. (P ers o n al 
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1 3.  W h at q u aliti es a r e y o u e x p e ct e d t o e x hi bit aft e r b e n efiti n g f r o m 
p r of essi o n al d e v el o p m e nt i n t h e t e a c hi n g of S T E M u si n g h a n d s -o n 
a p p r o a c h ?     
T h at's a t o u g h o n e, b e c a u s e a g ai n, I f e el li k e  S T E M is a w or d t h at's s ai d b ut 
S T E M is n't s o m et hi n g t h at h as, li k e, a n y c o n cr et e or r e al i d e ntifi c ati o n t o m e. S o I 
w o ul d I h o p e w h e n I w al k o ut t h at, o n e, I k n e w w h a t S T E M w as a n d t w o, I w o ul d 
k n o w h o w t o str u ct ur e a S T E M cl assr o o m, a n d t h e n t hr e e, t h at I' d k n o w h o w t o 
str u ct ur e a S T E M l ess o n. T h os e w o ul d b e m y i d e al it e ms. I' d w al k o ut k n o wi n g 
w h at it is, k n o wi n g w h at a cl assr o o m l o o ks li k e t o b e p art a ki n g i n t h a t, a n d t h e n 
k n o wi n g w h at it m e a ns t o b uil d l ess o ns t h at ar e o ut p utti n g t his S T E M i d e a.  
(P ers o n al c o m m u ni c ati o n, A u g ust 3 0, 2 0 1 9)  
1 4.  A n y c o n cl u di n g r e m a r k s r e g a r di n g t h e s u p p o rt y o u n e e d wit h S T E M 
I m pl e m e nt ati o n ?     
“ N o p e. I w o ul d j ust hit o n e m or e ti m e t h at I  t hi n k w e n e e d t o cl arif y w h at S T E M 
is” ( p ers o n al c o m m u ni c ati o n, A u g ust 3 0, 2 0 1 9).  
 
C o r r el ati o n s f o r t h e S T E M L e a r ni n g T as k  
 T h e f oll o wi n g t a bl e c o nt ai ns c orr el ati o ns f or t h e S T E M L e ar ni n g T as k f or Cl ass 
A, Cl ass B, Cl ass C, a n d Cl ass D. T h e o bs er v ati o n f or m utili z e d a Li k ert S c al e r a n gi n g 
fr o m 1 =   Str o n gl y A gr e e, 2 = A gr e e, 3  =  Dis a gr e e, a n d 4 = Str o n gl y Dis a gr e e. As t h e 
t a bl e i n di c at es, t h e f oll o wi n g t as ks f all i n t h e a v er a g e r a n g e of a gr e e m e nt f or Cl ass A, 
Cl ass B, Cl ass C, a n d Cl ass D  (s e e T a bl e 1 0 ).  
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T a bl e 1 0  
 
D at a O bt ai n e d fr o m T hr e e D iff er e nt O bs er v ati o ns i n F o ur C l assr o o ms t o A ss ess S T E M  
 
L e ar ni n g T as k s 
 
 
C L A S S  C L A S S  C L A S S  C L A S S  I T E M 
T h e S T E M L e ar ni n g T as k:  A  B  C  D  A V E R A G E  
•  is f o c us e d o n pr o bl e m -s ol vi n g ;  1. 0 0  1. 6 7  1. 0 0  1. 0 0  1. 1 7  
•  in cl u d es i nt er -dis ci pli n ar y i n str u cti o n ; 3. 0 0  2. 0 0  3. 0 0  2. 6 7  2. 6 7  
•  a ll o ws e x pl or ati o n of r e al-w orl d 
q u esti o n s, pr o bl e ms, or iss u e s ; 1. 3 3  1. 6 7  1. 0 0  1. 0 0  
 
1. 2 5  
•  is c h all e n gi n g a n d c o g niti v el y -
d e m a n di n g ; 1. 3 3  1. 6 7  1. 3 3  1. 6 7  
1. 5 0  
•  a li g ns t o a d o pt e d st a n d ar d s f or 
c o ur s e/ gr a d e -l e v el. 1. 0 0  1. 0 0  1. 0 0  1. 0 0  
 
1. 0 0  
C L A S S A V E R A G E  1. 5 3  1. 6 0  1. 4 7  1. 4 7   
S T D E V  0. 9 0  0. 1 7  0. 9 6  0. 7 9   
G R O U P E D A V E R A G E  1. 5 2  
   
 
G R O U P E D S T D E V  0. 7 0  




•  T h e S T E M l e ar ni n g t as k is f o c us e d o n pr o bl e m -s ol vi n g.  
•  T h e S T E M l e ar ni n g t as k all o ws e x pl or ati o n of r e al -w orl d q u esti o ns, pr o bl e ms, 
or iss u es.  
•  T h e S T E M l e ar ni n g t as k is c h all e n gi n g a n d c o g niti v el y d e m a n di n g.  
•  T h e T E M l e ar ni n g t as k ali g ns t o a d o pt e d st a n d ar d s f or c o urs e/ gr a d e -l e v el.  
As t h e t a bl e i n di c at es , t h e f oll o wi n g f alls i n t h e a v er a g e r a n g e of dis a gr e e m e nt:  
•  T h e S T E M l e ar ni n g t as k i n cl u d es i nt er -dis ci pli n ar y i nstr u cti o n  
 T a bl e 1 0  s h o ws d at a o bt ai n e d fr o m t hr e e diff er e nt o bs er v ati o ns i n f o ur diff er e nt 
cl assr o o ms t o ass ess t h e S T E M l e ar ni n g t as ks.   E a c h  of t h e f o ur cl assr o o ms s h o w e d a 
hi g h d e gr e e of eff ort i n S T E M t as ks a n d pr o bl e m s ol vi n g.   Cl ass a v er a g e s c or es r a n g e d 
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fr o m a hi g h of 1. 6 0 t o a l o w of 1. 4 7 wit h a gr o u p e d a v er a g e of 1. 5 2.  T his i n di c at es t h at 
t h e o bs er v er r a n k e d t his t as k as b ei n g b et w e e n Str o n gl y A gr e e ( 1. 0 0) a n d A gr e e ( 2. 0 0).   
 T a bl e 1 1  c o nt ai ns c orr el ati o ns f or st u d e nts usi n g s ci e n c e pr a cti c es f or Cl ass A, 
Cl ass B, Cl ass C, a n d Cl ass D. T h e o bs er v ati o n f or m utili z e d a Li k ert S c al e r a n gi n g fr o m 
1  =  Str o n gl y A gr e e, 2 = A gr e e, 3 = Dis a gr e e,  a n d 4 =  Str o n gl y Dis a gr e e. As t h e t a bl e 
i n di c at es, t h e f oll o wi n g s ci e n c e pr a cti c es f all i n t h e a v er a g e r a n g e of a gr e e m e nt f or Cl ass 
A, Cl ass B, Cl ass C, a n d Cl ass D .  
 
T a bl e 1 1  
 
D at a O bt ai n e d fr o m T hr e e Diff er e nt O bs er v ati o ns i n F o ur Cl assr o o ms t o Ass ess S ci e n c e  
 
Utiliz ati o n  
 
 
C L A S S  C L A S S  C L A S S  C L A S S  I T E M 
S CI E N C E  A  B  C  D  A V E R A G E  
St u d e nts us e s ci e n c e pr a cti c es as 
a p pr o pri at e t o:  
    
 
•  As k q u e sti o ns  1. 0 0  1. 3 3  1. 0 0  1. 3 3  1. 1 7  
•  D e v el o p a n d us e m o d els  1. 3 3  2. 0 0  2. 0 0  2. 3 3  1. 9 2  
•  Pl a n a n d c arr y o ut 
i n v e sti g ati o ns 2. 0 0  2. 3 3  2. 3 3  2. 6 7  
2. 3 3  
•  A n al y z e a n d i nt er pr et d at a  1. 6 7  2. 3 3  1. 6 7  2. 0 0  1. 9 2  
•  Us e m at h e m ati c al a n d 
c o m p ut ati o n al t hi n ki n g  3. 0 0  2. 0 0  2. 0 0  2. 6 7  
 
2. 4 2  
•  C o nstr u ct e x pl a n ati o ns  1. 6 7  1. 6 7  1. 3 3  1. 6 7  1. 5 9  
•  E n g a g e i n ar g u m e nt s fr o m 
e vi d e n c e  2. 0 0  2. 3 3  1. 3 3  2. 3 3  
2. 0 0  
•  O bt ai n, e v al u at e, a n d 
c o m m u ni c at e i nf or m ati o n  1. 3 3  1. 3 3  1. 0 0  1. 3 3  
 
1. 2 5  
 
               ( c o nti n u e d) 
 
 




C L A S S  C L A S S  C L A S S  C L A S S  I T E M 
S CI E N C E  A  B  C  D  A V E R A G E  
C L A S S A V E R A G E  1. 7 5  1. 9 2  1. 5 8  2. 0 4   
S T D E V  0. 6 1  0. 4 3  0. 5 0  0. 5 5   
G R O U P E D A V E R A G E  1. 8 2  
   
 
G R O U P E D S T D E V  0. 5 2  
   
 
 
•  St u d e nt s usi n g s ci e n c e pr a cti c es as a p pr o pri at e t o as k q u esti o ns  
 
•  St u d e nts usi n g s ci e n c e pr a cti c es as a p pr o pri at e t o d e v el o p m o d els  
 
•  St u d e nts usi n g  s ci e n c e pr a cti c es as a p pr o pri at e t o pl a n a n d c arr y o ut 
i n v esti g ati o ns 
•  St u d e nts usi n g s ci e n c e pr a cti c es as a p pr o pri at e t o a n al y z e a n d i nt er pr et d at a  
•  St u d e nts usi n g s ci e n c e pr a cti c es as a p pr o pri at e t o us e m at h e m ati c al a n d 
c o m p ut ati o n al t hi n ki n g  
•  St u d e nts usi n g s ci e n c e pr a cti c es as a p pr o pri at e t o c o nstr u ct e x pl a n ati o ns  
•  St u d e nts usi n g s ci e n c e pr a cti c es as a p pr o pri at e e n g a g e i n ar g u m e nts fr o m 
e vi d e n c e  
•  St u d e nts usi n g s ci e n c e pr a cti c es as a p pr o pri at e t o o bt ai n, e v al u at e, a n d 
c o m m u ni c at e i nf or m ati o n  
 T a bl e 1 1  s ho ws d at a o bt ai n e d fr o m t hr e e diff er e nt o bs er v ati o ns i n f o ur diff er e nt 
cl assr o o ms t o ass ess s ci e n c e utili z ati o n.  E a c h of t h e f o ur cl assr o o ms s h o w e d a hi g h 
d e gr e e of eff ort i n s ci e n c e utili z ati o n.  T h e t a bl e als o s h o ws c l ass a v er a g e s c or es r a n g e d 
fr o m a hi g h of 2. 0 4 t o a l o w of 1. 5 8 wit h a gr o u p e d a v er a g e of 1. 8 2 . T his i n di c at es t h at 
t h e o bs er v er r a n k e d t his t as k as b ei n g b et w e e n Str o n gl y A gr e e ( 1. 0 0) a n d A gr e e 
( 2. 0 0). T h e o bs er v ati o ns f or s ci e n c e utili z ati o n w er e sli g htl y hi g h er t h a n f or S T E M 
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l e ar ni n g t as ks in di c ati n g t h at t h e o bs er v er f elt m or e f a v or a bl e a b o ut t h e cl as s es 
e vi d e n ci n g S T E M l e ar ni n g t as ks.  
 C orr el ati o ns f or st u d e nts usi n g t e c h n ol o g y f or Cl a ss A, Cl ass B, Cl ass C, a n d 
Cl ass D  ar e s h o w n i n t h e f oll o wi n g t a bl e . T h e o bs er v ati o n f or m utili z e d a Li k ert S c al e 
r a n gi n g fr o m 1 =  Str o n gl y A gr e e, 2 = A gr e e, 3 = Dis a gr e e, a n d 4 = Str o n gl y Dis a gr e e. As 
t h e t a bl e i n di c at es, t h e a v er a g e l e v el of dis a gr e e m e nt f or Cl ass A, Cl ass B, Cl ass C, Cl ass 
D i n cl u d e:  
•  St u d e nts utili zi n g t e c h n ol o g y t o a c c ess a n d g at h er i nf or m ati o n  
•  St u d e nts utili zi n g t e c h n ol o g y t o c o n c e pt u ali z e, m o d el, a n d s ol v e pr o bl e ms  
•  St u d e nts utili zi n g t e c h n ol o g y t o c o m m u ni c at e fi n di n gs  
 T a bl e 1 2  s h o ws d at a o bt ai n e d fr o m t hr e e diff er e nt o bs er v ati o ns i n f o ur diff er e nt 
cl assr o o ms t o ass ess t h e us e of t e c h n ol o g y.  E a c h of t h e f o ur cl assr o o ms s h o w e d a l o w 
d e gr e e of eff ort i n t h e us e of t e c h n ol o g y.  Cl ass a v er a g e s c or es r a n g e d fr o m a hi g h of 3. 0 0 
t o a l o w of 2. 5 6 wit h a gr o u p e d a v er a g e of 2. 7 5. T his i n di c at es t h at t h e o bs er v er r a n k e d 
t his t as k as b ei n g b et w e e n A gr ee ( 2. 0 0) a n d Dis a gr e e ( 3. 0 0).  T h e o bs er v ati o ns f or t h e us e 
of t e c h n ol o g y w er e sli g htl y hi g h er t h a n f or S T E M l e ar ni n g t as ks a n d s ci e n c e utili z ati o n, 
i n di c ati n g t h at t h e o bs er v er f elt t h at t e c h n ol o g y w a s n ot b ei n g us e d as eff e cti v el y or as 
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T a bl e 1 2    
 
D at a O bt ai n e d fr o m T hr e e Di ff er e nt O bs er v ati o ns i n F o ur C l assr o o ms t o A ss ess  
 
T e c h n ol o g y  
 
 
C L A S S  C L A S S  C L A S S  C L A S S  I T E M 
T E C H N O L O G Y  A  B  C  D  A V E R A G E  
A c c e ss a n d g at h er i nf or m ati o n  2. 6 7  2. 6 7  1. 6 7  3. 0 0  2. 5 0  
C o n c e pt u ali z e, m o d el, a n d s ol v e pr o bl e ms  3. 0 0  2. 6 7  3. 0 0  3. 0 0  2. 9 2  
C o m m u ni c at e fi n di n g s  3. 0 0  3. 0 0  3. 0 0  3. 0 0  3. 0 0  
C L A S S A V E R A G E  2. 8 9  2. 7 8  2. 5 6  3. 0 0   
S T D E V  0. 1 9  0. 1 9  0. 7 7  0. 0 0   
G R O U P E D A V E R A G E  2. 7 4  
   
 
G R O U P E D S T D E V  0. 2 9  
   
 
 
 T a bl e 1 3  c o nt ai ns c orr el ati o ns f or usi n g e n gi n e eri n g f or Cl ass A, Cl ass B, Cl ass 
C, a n d Cl ass D. T h e o bs er v ati o n f or m utili z e d a Li k ert S c al e r a n gi n g fr o m 1 = Str o n gl y 
A gr e e, 2 = A gr e e, 3  =  Dis a gr e e, a n d 4 = Str o n gl y Dis a gr e e. As t h e t a bl e i n di c at es, t h e 
f oll o wi n g e n gi n e eri n g c o n c e pts t h at f all i n t h e a v er a g e r a n g e of a gr e e m e nt f or Cl ass A, 
Cl ass B, Cl ass C, a n d Cl ass D i n cl u d e:  
•  St u d e nts utili zi n g e n gi n e eri n g c o n c e pts t o d efi n e pr o bl e ms ; 
•  St u d e nts utili zi n g e n gi n e eri n g c o n c e pts t o r es e ar c h pr o bl e ms ; 
•  St u d e nts utili zi n g e n gi n e eri n g c o n c e pts t o br ai nst or m p ossi bl e s ol uti o ns ; 
•  St u d e nts utili zi n g e n gi n e eri n g c o n c e pts  t o c h o os e t h e b est s ol uti o n ; a n d 
•  St u d e nts utili zi n g e n gi n e eri n g c o n c e pts t o c o m m u ni c at e s ol uti o ns . 
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T a bl e 1 3  
D at a O bt ai n e d fr o m T hr e e Diff er e nt O bs er v ati o ns  i n F o ur Cl assr o o ms t o Ass ess 
E n gi n e eri n g  
 
C L A S S  C L A S S  C L A S S  C L A S S  I T E M 
E N GI N E E RI N G  A  B  C  D  A V E R A G E  
D efi n e t h e pr o bl e m  1. 0 0  1. 6 7  1. 6 7  2. 0 0  1. 5 9  
R es e ar c h t h e pr o bl e m  1. 6 7  2. 3 3  2. 3 3  2. 3 3  2. 1 7  
Br ai nst or m p o ssi bl e s ol uti o n s  2. 0 0  2. 3 3  1. 6 7  2. 3 3  2. 0 8  
C h o o s e  t h e b est s ol uti o n 2. 3 3  2. 3 3  2. 3 3  2. 6 7  2. 4 2  
B uil d a m o d el or pr ot ot y p e  2. 6 7  3. 0 0  3. 0 0  3. 0 0  2. 9 2  
T est s ol uti o ns  3. 0 0  2. 6 7  2. 3 3  3. 0 0  2. 7 5  
C o m m u ni c at e S ol uti o ns  2. 6 7  2. 0 0  2. 3 3  2. 0 0  2. 2 5  
C L A S S A V E R A G E  2. 1 9  2. 3 3  2. 2 4  2. 4 8   
S T D E V  0. 6 9  0. 4 3  0. 4 6  0. 4 2   
G R O U P E D A V E R A G E  2. 2 5  
   
 
G R O U P E D S T D E V  0. 5 0  
   
 
 
 As t h e T a bl e 1 3 i n di c at es, t h e f oll o wi n g e n gi n e eri n g c o n c e pts t h at f all i n t h e 
a v er a g e r a n g e of dis a gr e e m e nt f or Cl ass A, Cl ass B, Cl ass C, a n d Cl ass D i n cl u d e:  
•  St u d e nts utili zi n g e n gi n e eri n g c o n c e pts t o b uil d a m o d el or pr ot ot y p e ; a n d 
•  St u d e nts utili zi n g e n gi n e eri n g c o n c e pts t o t est s ol uti o ns . 
T h e t a bl e als o  s h o ws d at a o bt ai n e d fr o m t hr e e diff er e nt o bs er v ati o ns i n f o ur diff er e nt 
cl assr o o ms t o ass ess t h e us e of e n gi n e eri n g i n pr o bl e m s ol vi n g.   
 E a c h of t h e f o ur cl assr o o ms s h o w e d a l o w d e gr e e of eff ort i n t h e us e of 
e n gi n e eri n g.  Cl ass a v er a g e s c or es r a n g e d fr o m a hi g h of 2. 4 8 t o a l o w of 2. 1 9 wit h a 
gr o u p e d a v er a g e of 2. 2 5.  T his i n di c at es t h at t h e o bs er v er r a n k e d t his t as k as b ei n g 
b et w e e n A gr e e ( 2. 0 0) a n d Di s a gr e e ( 3. 0 0).   T h e o bs er v ati o ns f or t h e us e of e n gi n e eri n g 
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t e c h ni q u es t o s ol v e pr o bl e ms w er e sli g htl y hi g h er t h a n f or t h e us e of t e c h n ol o g y 
i n di c ati n g t h at t h e o bs er v er f elt t h at e n gi n e eri n g pr a cti c es w er e b ei n g us e d. 
 T a bl e 1 4 c o nt ai ns c orr el ati o ns f or s t u d e nts usi n g t h e st a n d ar d f or m at h e m ati c al 
pr a cti c e f or Cl ass A, Cl a ss B, Cl ass C, a n d Cl ass D. T h e o bs er v ati o n f or m utili z e d a 
Li k ert S c al e r a n gi n g fr o m 1 = Str o n gl y A gr e e, 2 = A gr e e, 3 = Dis a gr e e, a n d 4 = Str o n gl y 
Dis a gr e e.  
 
T a bl e 1 4  
D at a O bt ai n e d fr o m T hr e e Diff er e nt O bs er v ati o ns i n F o ur Cl assr o o ms t o Ass ess M at h 
 
C L A S S  C L A S S  C L A S S  C L A S S  I T E M 
M A T H  A  B  C  D  A V E R A G E  
St u d e nts us e t h e St a n d ar d s f or 
M at h e m ati c al Pr a cti c e ( S M P s) t o:  
    
 
•  M a k e s e ns e of pr o bl e ms a n d 
p er s e v er e i n s ol vi n g t h e m  2. 3 3  1. 6 7  2. 3 3  2. 0 0  2. 0 8  
•  R e as o n a b str a ctl y a n d q u a ntit ati v el y  2. 0 0  1. 6 7  2. 0 0  2. 0 0  1. 9 2  
•  C o nstr u ct vi a bl e ar g u m e nt s a n d 
criti q u e t h e r e as o ni n g of ot h er s  3. 0 0  2. 3 3  2. 0 0  2. 3 3  
 
2. 4 2  
•  M o d el wit h m at h e m ati c s  2. 6 7  2. 0 0  2. 3 3  2. 6 7  2. 4 2  
•  Us e a p pr o pri at e t o ols str at e gi c all y  2. 0 0  2. 0 0  1. 3 3  2. 0 0  1. 8 3  
•  Att e n d t o pr e cisi o n ( e. g., i n 
c o m m u ni c ati o n, r e as o ni n g, u nits, a n d 
c al c ul ati o ns)  1. 6 7  1. 3 3  1. 3 3  2. 0 0  1. 5 8  
•  L o o k f or a n d m a k e us e of str u ct ur e  2. 0 0  1. 6 7  2. 3 3  2. 0 0  2. 0 0  
•  L o o k f or a n d e x pr ess r e g ul arit y i n 
r e p e at e d r e as o ni n g 2. 3 3  1. 6 7  2. 0 0  2. 0 0  
 
2. 0 0  
C L A S S A V E R A G E  2. 2 5  1. 7 9  1. 9 6  2. 1 3   
S T D E V  0. 4 3  0. 3 0  0. 4 2  0. 2 5   
G R O U P E D A V E R A G E  2. 0 0  
   
 
G R O U P E D S T D E V  0. 3 5  
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A s T a bl e 1 4  i n di c at es, t h e a v er a g e ar e a of a gr e e m e nt f or Cl ass A, Cl ass B, Cl ass C, 
Cl ass D i n cl u d e:  
•  St u d e nts usi n g t h e  st a n d ar ds f or m at h e m ati c al pr a cti c e t o M a k e s e ns e of 
pr o bl e ms a n d p ers e v er e i n s ol vi n g t h e m  
•  St u d e nts usi n g t h e st a n d ar ds f or m at h e m ati c al pr a cti c e t o R e as o n a bstr a ctl y 
a n d q u a ntit ati v el y  
•  St u d e nts usi n g t h e st a n d ar ds f or m at h e m ati c al pr a cti c e t o C o nstr u ct vi a bl e 
ar g u m e nts a n d criti q u e t h e r e as o ni n g of ot h ers  
•  St u d e nts usi n g t h e st a n d ar ds f or m at h e m ati c al pr a cti c e t o M o d el wit h 
m at h e m ati cs  
•  St u d e nts usi n g t h e st a n d ar ds f or m at h e m ati c al pr a cti c e t o Us e a p pr o pri at e t o ols 
str at e gi c all y 
•  St u d e nts usi n g t h e st a n d ar ds f or m at h e m ati c al pr a cti c e t o Att e n d t o pr e cisi o n 
( e. g., i n c o m m u ni c ati o n, r e as o ni n g, u nits, a n d c al c ul ati o ns) 
•  St u d e nts usi n g t h e st a n d ar ds f or m at h e m ati c al pr a cti c e t o L o o k f or a n d m a k e 
us e of str u ct ur e  
•  St u d e nts usi n g t h e st a n d ar ds f or m at h e m ati c al pr a cti c e t o L o o k f or a n d e x pr ess 
r e g ul arit y i n r e p e at e d r e a s o ni n g 
 T a bl e 1 4  s h o ws d at a o bt ai n e d fr o m t hr e e diff er e nt o bs er v ati o ns i n f o ur diff er e nt 
cl assr o o ms t o ass ess t h e us e of m at h i n a n al y zi n g a n d s ol vi n g pr o bl e ms.   E a c h of t h e f o ur 
cl assr o o ms s h o w e d a l o w d e gr e e of eff ort i n t h e us e of m at h.    
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 Cl ass a v er a g e s c or es r a n g e d fr o m a hi g h of 2. 2 5 t o a l o w of 1. 7 9 wit h a gr o u p e d 
a v er a g e of 2. 0 0.  T his i n di c at es t h at t h e o bs er v er r a n k e d t his t as k as b ei n g A gr e e 
( 2. 0 0). T h e r es e ar c h er s er vi n g as a n o bs er v er a gr e e d t h at t h er e w as e vi d e n c e of t h e us e of 
m at h i n t h e cl assr o o ms.   
 C orr el ati o ns f or S T E M O v er all St u d e nt E n g a g e m e nt f or Cl ass A, Cl ass B, Cl ass 
C, a n d Cl ass D  ar e ill ustr at e d i n T a bl e 1 5 . T h e o bs er v ati o n f or m utili z e d a Li k ert S c al e 
r a n gi n g fr o m 1 =  Str o n gl y A gr e e, 2 =  A gr e e, 3 =  Dis a gr e e, a n d 4 =  Str o n gl y Dis a gr e e.   
 
T a bl e 1 5   
 
D at a O bt ai n e d fr o m T hr e e D iff er e nt O bs er v ati o ns i n F o ur C l assr o o ms t o A ss ess S T E M  
 
O v er all St u d e nt E n g a g e m e nt  
 
S T E M O V E R A L L  C L A S S  C L A S S  C L A S S  C L A S S  I T E M 
S T U D E N T E N G A G E M E N T  A  B  C  D  A V E R A G E  
St u d e nts c a n cl e arl y c o m m u ni c at e  w h y 
t h e y ar e d oi n g e a c h a cti vit y.  1. 6 7  1. 3 3  1. 6 7  1. 6 7  1. 5 9  
St u d e nts c oll a b or at e t o as k q u esti o n a n d 
c o nstr u ct e x pl a n ati o n s or d efi n e pr o bl e ms 
a n d t est s ol uti o n s . 1. 3 3  1. 0 0  1. 3 3  2. 0 0  
 
1. 4 2  
St u d e nts r efl e ct o n t h e l e ar ni n g t o i d e ntif y 
h o w t h eir t hi n ki n g o n c o n c e pt s h as b e e n 
r ei nf or c e d or c h a n g e d.  1. 6 7  1. 6 7  2. 0 0  2. 3 3  
 
 
1. 9 2  
C L A S S A V E R A G E  1. 5 6  1. 3 3  1. 6 7  2. 0 0   
S T D E V  0. 2 0  0. 3 4  0. 3 4  0. 3 3   
G R O U P E D A V E R A G E  1. 6 4  
   
 
G R O U P E D S T D E V  0. 3 0  
   
 
 
 T a bl e 1 5  i n di c at es t h e a v er a g e ar e a of a gr e e m e nt f or Cl ass A, Cl ass B, Cl ass C, 
a n d Cl ass D:  
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•  S T E M o v er all e n g a g e m e nt all o wi n g st u d e nts t o cl e arl y c o m m u ni c at e w h y t h e y 
ar e d oi n g e a c h a cti vit y;  
•  S T E M o v er all e n g a g e m e nt all o wi n g st u d e nts t o c oll a b or at e t o as k q u esti o n a n d 
c o nstr u ct e x pl a n ati o ns or d efi n e pr o bl e ms a n d t est s ol uti o ns; a n d  
•  S T E M o v er all e n g a g e m e nt all o wi n g st u d e nts t o r efl e ct o n t h e l e ar ni n g t o 
i d e ntif y h o w t h eir t hi n ki n g o n c o n c e pts h as b e e n r ei nf or c e d or c h a n g e d. 
 T a bl e 1 5  s h o ws d at a o bt ai n e d fr o m t hr e e diff er e nt o bs er v ati o ns i n f o ur diff er e nt 
cl assr o o ms t o ass ess st u d e nt e n g a g e m e nt is S T E M a cti viti es.  E a c h of t h e f o ur cl assr o o ms 
s h o w e d a l o w d e gr e e of eff ort i n t h e us e of e n gi n e eri n g.   Cl ass a v er a g e s c or es r a n g e d 
fr o m a hig h of 2. 0 0 t o a l o w of 1. 3 3 wit h a gr o u p e d a v er a g e of 1. 6 4.  T his i n di c at es t h at 
t h e o bs er v er r a n k e d t his t as k as b ei n g b et w e e n Str o n gl y A gr e e ( 1. 0 0) a n d A gr e e 
( 2. 0 0). T h e o bs er v ati o ns f or st u d e nts ’ e n g a g e m e nt i n S T E M a cti viti es w er e t h e t hir d 
hi g h est f or t h e s e v e n c at e g ori es o bs er v e d.  
 C orr el ati o ns f or a S T E M L e ar ni n g E n vir o n m e nt f or Cl ass A, Cl ass B, Cl ass C, 
a n d Cl ass D  ar e c o nt ai n e d i n t h e f oll o wi n g t a bl e . T h e o bs er v ati o n f or m utili z e d a Li k ert 
S c al e r a n gi n g fr o m 1 =  Str o n gl y A gr e e, 2 =  A gr e e, 3 =  Dis a gr e e, a n d 4 = Str o n gl y 
Dis a gr e e. As T a bl e 1 6  i n di c at es, t h e a v er a g e ar e a of a gr e e m e nt f or Cl ass A, Cl ass B, 
Cl ass C, a n d Cl ass D i n cl u d e:  
•  T h e S T E M l e ar ni n g e n vir o n m e nt i n cl u d e s t e c h n ol o g y, t o ols, a n d m at eri als t h at 
ar e e asil y a c c essi bl e . 
•  T h e S T E M l e ar ni n g e n vir o n m e nt i n cl u d e s s e ati n g t h at is c o n d u ci v e t o 
c oll a b or ati o n a n d i n v esti g ati o ns . 
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T a bl e 1 6   
D at a O bt ai n e d fr o m T hr e e Diff er e nt O bs er v ati o ns i n F o ur Cl assr o o ms t o Ass ess t h e 
S T E M L e ar ni n g E n vir o n m e nt  
 
C L A S S  C L A S S  C L A S S  C L A S S  I T E M 
S T E M L E A R NI N G E N VI R O N M E N T  A  B  C  D  A V E R A G E  
T h e S T E M L e ar ni n g E n vir o n m e nt  
I n cl u d es: 
    
 
•  T e c h n ol o g y, t o ols, a n d m at eri als t h at 
ar e e asil y a c c es si bl e  1. 0 0  1. 0 0  1. 6 7  1. 0 0  1. 1 7  
•  S e ati n g t h at is c o n d u ci v e t o 
c oll a b or ati o n a n d i n v e sti g ati o ns  1. 0 0  1. 0 0  1. 0 0  1. 0 0  1. 0 0  
•  Cl as sr o o ms dis pl a ys t h at hi g hli g ht a n d 
c o nfir m i m p ort a nt l e ar ni n g c o n c e pts  1. 0 0  1. 0 0  1. 0 0  1. 0 0  
 
1. 0 0  
•  R o uti n es a n d pr o c e d ur es t h at m a xi mi z e 
l e ar ni n g a n d st u d e nt s af et y  1. 0 0  1. 0 0  1. 0 0  1. 0 0  1. 0 0  
C L A S S A V E R A G E  1. 0 0  1. 0 0  1. 1 7  1. 0 0   
S T D E V  0. 0 0  0. 0 0  0. 3 4  0. 0 0   
G R O U P E D A V E R A G E  1. 0 4  
   
 
G R O U P E D S T D E V  0. 0 8  
   
 
 
•  T h e S T E M l e ar ni n g e n vir o n m e nt i n cl u d es cl assr o o ms dis pl a ys t h at hi g hli g ht 
a n d c o nfir m i m p ort a nt l e ar ni n g c o n c e pts.  
•  T h e S T E M l e ar ni n g e n vir o n m e nt i n cl u d es r o uti n e s a n d pr o c e d ur es t h at 
m a xi mi z e l e ar ni n g a n d st u d e nt s af et y. 
D at a o bt ai n e d fr o m t hr e e diff er e nt o bs er v ati o ns i n f o ur diff er e nt cl assr o o ms t o 
ass ess t h e a p pr o pri at e n es s of t h e S T E M l e ar ni n g e n vir o n m e nt.   E a c h of t h e f o ur 
cl assr o o ms s h o w e d a n e n vir o n m e nt c o n d u ci v e f or S T E M l e ar ni n g.   Cl ass  a v er a g e s c or es 
r a n g e d fr o m a hi g h of 1. 1 7 t o a l o w of 1. 0 0 wit h a gr o u p e d a v er a g e of 1. 0 4.  
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 T h e d at a i n di c at e t h at t h e r es e ar c h er, s er vi n g as a n o bs er v er , r a n k e d t his t as k as 
b ei n g b et w e e n Str o n gl y A gr e e ( 1. 0 0) a n d A gr e e ( 2. 0 0) wit h all o bs er v ati o ns e x c e pt o n e 
s h o wi n g a n a v er a g e s c or e of 1. 0 4.  T h e o bs er v ati o ns f or t h e S T E M e n vir o n m e nt w er e b est 
of a n y of t h e cl assr o o m o bs er v ati o ns.  
 Fi g ur es 6 -9  s h o w a tr e n d i n g p att er n wit h c at e g ori e s 3, 4, a n d 5 ( us e of t e c h n ol o g y 
= 3 ; us e of e n gi n e eri n g = 4 ; us e of m at h = 5) tr e n di n g t o w ar d N ot A g r e e  as r e p ort e d b y 
t h e r es e ar c h er s er vi n g as a n o bs er v er.  All ot h er c at e g ori es t e n d e d t o f all wit hi n t h e A g r e e  















































F i g ur e 8 . O bs er v ati o n of Cl assr o o m # 3 f or Im pl e m e nt ati o n of S T E M . 













Fi g ur e 9 . O bs er v ati o n of Cl assr o o m # 4 f or im pl e m e nt ati o n of S T E M . 
 
 St u d e nt l e ar ni n g pr ofi ci e n c y w as ass ess e d b y e x a mi ni n g t h e gr a d es of t h e first 
bi ol o g y e x a m t a k e n b y t h e f o ur cl ass es o bs er v e d.  T h e cl ass a v er a g e e x a m s c or es r a n g e d 
fr o m a hi g h of 7 8. 0 5 t o a l o w of 6 1. 0 6.  Cl ass A r e p ort e d of a s c or e of 7 8. 0 5, w hi c h w as 
1 7 p oi nts hi g h er t h a n Cl a ss D t h at r e p ort e d a s c or e of 6 1. 0 5.   R a n g e a n d m e di a n v al u es 
w er e als o of gr e at est diff er e n c e b et w e e n Cl ass A a n d Cl ass D ; Cl ass D h a d t h e l o w est 
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T a bl e 1 7   
C e ntr al T e n d e n ci es  f or Cl ass L e v el Bi ol o g y Gr a d e s*  
Cl as s  N u m b er of       
 N u m b er  St u d e nts  Gr a d e d E x a m  M e a n  M o d e  M e di a n  R a n g e  
C l as s A  1 8  Bi ol o g y E x a m 1  7 8. 0 5  8 0  8 0  3 1  
C l as s B  2 8  Bi ol o g y E x a m 1  6 9. 2 5  6 8  6 8  5 4  
C l as s C  2 8  Bi ol o g y E x a m 1  6 7. 2 5  5 0  6 7  5 6  
C l as s D  2 1  Bi ol o g y E x a m 1  6 1. 0 5  7 3  6 4  5 8  
 
 * All gr a d es w er e c oll e ct e d as cl ass a v er a g es wit h n o i d e ntif yi n g i nf or m ati o n f or s p e cifi c  
   cl ass es or s p e cifi c st u d e nts.   D at a w er e c oll e ct e d fr o m t h e D at a W all wit hi n t h e bi ol o g y   
t e a c h er’s cl assr o o m or dir e ctl y fr o m t h e t e a c h er.  Assi g n m e nts t y p es w er e c at e g ori z e d 
as E x a m 1, E x a m 2, or E x a m 3 . Cl ass n u m b ers w er e r a n d o ml y g e n er at e d a n d i n n o w a y 
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C H A P T E R VI  
 
FI N DI N G S, C O N C L U SI O N S, I M P LI C A TI O N S, A N D R E C O M M E N D A TI O N S  
 
 
T h e p ur p os e of t his q u alit ati v e st u d y w as  t o e x a mi n e S T E M I m pl e m e nt ati o n f or 
hi g h s c h o ol b i ol o g y st u d e nts li vi n g i n m etr o Atl a nt a a n d t h e p er c e pti o ns of S T E M 
i m pl e m e nt ati o n fr o m b ot h t e a c h ers a n d e d u c ati o n al l e a d ers. S T E M i m pl e m e nt ati o n i n 
t his st u d y r ef err e d t o t h e e n g a g e m e nt of st u d e nts i n h a n ds-o n a n d i n q uir y -b as e d dis c o v er y 
l e ar ni n g a cti viti es. T h e w or ki n g h y p ot h esis f or t his r es e ar c h f o c us e d o n S T E M 
i m pl e m e nt ati o n as a di v ers e s et of e n g a gi n g a cti viti es. W h e n S T E M is i m pl e m e nt e d as a 
di v ers e s et of e n g a gi n g a cti viti es, st u d e nts will e nj o y S T E M a n d ar e m or e li k el y t o h a v e 
hi g h er st u d e nt e n g a g e m e nt a n d l e ar ni n g pr of o c o e n ci es .  
T his st u d y t o o k pl a c e at a Hi g h S c h o ol i n t h e M etr o Atl a nt a  ar e a. T h e r es e ar c h er  
utili z e d 1 4 i nt er vi e w q u esti o ns f or t e a c h ers  wit h 4 t e a c h ers r es p o n di n g , 1 4 i nt er vi e w 
q u esti o ns f or e d u c ati o n al l e a d ers  wit h 4 e d u c ati o n al l e a d ers r es p o n di n g , a n d a n 
o bs er v ati o n al f or m as i nstr u m e nts t o c oll e ct d at a. T h e r es e ar c h er e x a mi n e d t h e 
i n d e p e n d e nt v ari a bl e S T E M im pl e m e nt ati o n a n d m e as ur e d t h e d e p e n d e nt v a ri a bl es: 
l e ar ni n g pr ofi ci e nc y , st u d e nt l e v el of e n g a g e m e nt, t e a c h er p er c e pti o n of S T E M 
i m pl e m e nt ati o n, a n d e d u c ati o n al l e a d ers’ p er c e pti o n of S T E M i m pl e m e nt ati o n. D at a 
w er e  a n al y z e d i n t h e pr e vi o us c h a pt er a n d dis pl a y e d wit hi n t a bl es a n d gr a p hs. T his 
c h a pt er i n cl u d es t h e fi n di n gs of  t h e st u d y, i m pli c ati o ns of t h e st u d y, a n d 
r e c o m m e n d ati o ns f or t h e st u d y.
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Fi n di n gs a n d C o n cl u si o n s   
T h e p ur p os e of t his q u alit ati v e st u d y w as t o e x pl or e t h e si g nifi c a n c e of S T E M 
i m pl e m e nt ati o n. Tr a p h a g e n a n d Tr aill ( 2 0 1 5 ) st at e d ,  
A S T E M l e ar ni n g e c os yst e m  e n c o m p ass es s c h o ols, c o m m u nit y s etti n gs s u c h as 
aft er -s c h o ol a n d s u m m er pr o gr a ms, s ci e n c e c e nt er s a n d m us e u ms, a n d i nf or m al 
e x p eri e n c es at h o m e a n d i n a v ari et y of e n vir o n m e nts t h at t o g et h er c o nstit ut e a 
ri c h arr a y of l e ar ni n g o p p ort u niti es f or y o u n g p e opl e.  A l e ar ni n g e c os yst e m 
h ar n ess es t h e u ni q u e c o ntri b uti o ns of all t h es e diff er e nt s etti n gs i n s y m bi osis t o 
d eli v er S T E M l e ar ni n g f or all c hil dr e n . (p ar a. 4 )   
 T o a ns w er a n d e x a mi n e t h e r es e ar c h q u esti o ns , c o m m o n t h e m es w er e i d e ntifi e d.  
 
A d mi ni st r at o r s’ P e r c e pti o n s of S T E M I m pl e m e nt ati o n   
 A d mi nistr at ors ’ p er c e pti o n s of S T E M i m pl e m e nt ati o n w as v er y p ositi v e f or t h e 
n e e d of  a n eff e cti v e S T E M pr o gr a m, t h eir c o m mit m e nt t o a n eff e cti v e S T E M pr o gr a m , 
a n d t h e b eli ef i n t h eir a bilit y t o s u c c e e d if pr o vi d e d t h e pr o p er r es o ur c es. T h e 
a d mi nistr at ors a p p e ar e d  r e a d y t o i niti at e o n e of t h e m ost a g gr essi v e S T E M pr o gr a m 
i m a gi n a bl e if t h e y c a n fi n d t h e t e a ch ers w h o p oss ess t h e s kills a n d k n o wl e d g e n e e d e d f or 
a s u c c essf ul S T E M pr o gr a m. C h e o n g ( 1 9 9 3) a n d E n g els , H ott o n, D ev os, B o u c k e n o o g h e, 
a n d A elt er m a n  ( 2 0 0 8) s u g g est e d t h at t h e c ult ur e of a n eff e cti v e s c h o ol is o n e t h at is 
dri v e n i n p art b y a d mi nistr at ors w h o s u p p ort t h eir t e a c h ers a n d st u d e nts b y cr e ati n g a 
cli m at e t h at is s u p p orti v e t o all. A d mi nistr at ors i n t his st u d y i m pli e d h a vi n g g o o d 
t e a c h ers; h o w e v er t h eir c h all e n g e f o c us e d o n fi n di n g e n o u g h g o o d t e a c h ers t o m e et t h eir 
n e e ds. A d mi nistr at ors a p p e ar e d t o pl a c e f u n di n g at t h e r o ot of fi n di n g g o o d t e a c h ers. T h e 
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n u m b er of S T E M t e a c h er s is u n d e ni a bl y l o w, t h e g e n er al t o n e of a d mi nistr at ors is t h at if 
t h e y h a d e n o u g h f u n ds t h e y c o ul d p a y S T E M t e a c h ers a c o m p etiti v e s al ar y t o attr a ct 
t h e m. T h e c h all e n g e f or a d mi nistr at ors is t o fi n d t h e ti m e t o c o m e u p wit h a s ol uti on t o 
t h e S T E M dil e m m a ( Br u c e-D a vis , G u b bi ns, Gils o n, Vill a n u e v a, F or e m a n, & R u b e nst ei n, 
2 0 1 4). T h e o n e el e m e nt of t h e S T E M pr o bl e m t h at m a y n e e d gr e at er c o nsi d er ati o n b y t h e 
a d mi nistr at ors is t h e i d e ntifi c ati o n of a t est e d a n d r e pr o d u ci bl e s u c c essf ul m o d el  t h at c a n 
b e us e d t o gr o w t h eir pr o gr a ms.  
 
T e a c h e r s’ P e r c e pti o n s of S T E M I m pl e m e nt ati o n  
T h e t e a c h ers’ p er c e pti o n s of S T E M i m pl e m e nt ati o n w as v er y si mil ar t o t h at of 
a d mi nistr at ors i n t h e s e ns e t h at b ot h w er e v er y s u p p orti v e b ut b ot h i d e ntifi e d b arri ers t h a t 
pr e v e nt e d t h e m fr o m f ull y i m pl e m e nti n g a s u c c es sf ul S T E M pr o gr a m. T h e t e a c h ers’ 
gr e at est ass et w as t h eir f ull c o m mit m e nt t o r u n ni n g t h e b est S T E M pr o gr a m p ossi bl e if 
c ert ai n c o n diti o ns w er e m et. Pr of essi o n al d e v el o p m e nt w as d es cri b e d as a criti c al n e e d. 
S e v er al st u di es h a v e d es cri b e d pr of essi o n al d e v el o p m e nt f or t e a c h ers as o n e of t h e m ost 
i m p ort a nt f a ct ors i n cr e ati n g eff e cti v e cl assr o o ms (B all , T h a m es & P h el ps, 2 0 0 8; B or k o, 
2 0 0 4; D esi m o n e, 2 0 0 9). T e a c h ers s e e m e d  t o f e el t h at if t h e y ar e t o r e m ai n c urr e nt of t h e 
m ost c urr e nt p e d a g o gi es a n d t e c h ni q u es t h at pr of e ssi o n al d e v el o p m e nt m ust b e a 
c o m m o n pr a cti c e ( H erri n gt o n , B a n cr oft, E d w ar ds, & S c h air er, 2 0 1 6). T h er e w as a str o n g 
s e ns e t h at t e a c h ers f elt t h at t h e y o nl y n e e d e d a  m o d est a m o u nt of a d diti o n al e q ui p m e nt 
a n d t e c h n ol o g y t o b e s u c c essf ul. T his w as a n oti c e a bl e c o ntr ast t o a d mi nistr at ors w h o 
a p p e ar e d t o s u g g est t h at m or e f u n ds w o ul d r e a dil y pr o vi d e s ol uti o ns. N eit h er 
a d mi nistr at or n or t e a c h er a p p e ar e d t o bl a m e t h e st u d e nt as b ei n g ill -pr e p ar e d t o b e 
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s u c cessf ul i n S T E M. I n g e n er al, t h e t e a c h ers a p p e ar e d t o s e e t h e ms el v es as t h e m ost 
si g nifi c a nt c o m p o n e nt i n b uil di n g a s u c c essf ul S T E M pr o gr a m. T h e y i n di c at e d t h at t h e y 
n e e d pr of essi o n al d e v el o p m e nt a n d ti m e t o f o c us o n t h e t as k. A d mi nistr at or s’ a n d 
t e a c h ers’ p er c e pti o ns w er e v er y c o nsist e nt wit h w h at mi g ht b e e x p e ct e d fr o m st aff 
d e scri bi n g t h eir s c h o ol. A d mi nistr at or s a n d t e a c h er s w a nt e d  a gr e at S T E M pr o gr a m t h at 
t h e y f elt t h e y h a v e n ot y et a c hi e v e d. D es pit e a p us h f or gr e at er S T E M i nstr u cti o n 
st u d e nts a n d t e a c h ers c o nti n u e t o e x p eri e n c e i n e q uit a bl e a c c ess t o S T E M-r el at e d cl ass es 
a n d r es o ur c es (J o n es, 2 0 1 9). A d mi nistr at ors i n di c at e d  t h at f u n di n g a n d pr of essi o n al 
d e v el o p m e nt  is a pr o bl e m w hil e t e a c h ers i n di c at ed  t h at b ot h  pr of essi o n al d e v el o p m e nt 
a n d  ti m e is n e e d e d. St u di es s h o w t h at pr o vi di n g pr of essi o n al d e v el o p m e nt f or t e a c h ers is 
a v er y eff e cti v e w a y t o c h a n g e t h e t e a c hi n g pr a cti c es ( P o p, Di x o n, &  Gr o v e, 2 0 1 0).  
 
St u d e nt L e v el of E n g a g e m e nt   
 T h e r es e ar c h er o bs er v e d t h e st u d e nt l e v el of e n g a g e m e nt  f or f o ur b i ol o g y cl asses 
a n d t h e  a v er a g e l e v el of e n g a g e m e nt w as 1. 5 2 wit h a st a n d ar d d e vi ati o n of 0. 3 0. T h e 
r es ults i n di c at e t h at t h e o bs er v er Str o n gl y A gr e e d or A gr e e d  t h at t h e st u d e nts w er e 
e n g a g e d i n s o m e t y p e of a cti vit y. T h e st u d e nt l e v el of e n g a g e m e nt a p p e ar e d t o c orr el at e 
i n p art wit h a n e n vir o n m e nt t h at w as c o n d u ci v e f or S T E M e n g a g e m e nt. It w as Str o n gl y 
A gr e e d  ( M e a n = 1. 0 6, S T D V = 0. 1 9) t h at t h e e n vir o n m e nt w as s uit e d t o c arr y o ut e n g a gi n g 
a cti viti es. Gi bs o n a n d C h as e ( 2 0 0 2) r e p ort e d r es ults of l o n git u di n al st u di es w h er e 
i n q uir y-b as e d s ci e n c e pr o gr a m h el p e d t o i m pr o v e t h e p erf or m a n c e of st u d e nts  b y h el pi n g 
t o i m pr o v e t h eir attit u d es t o w ar d s ci e n c e. T h e r es ult s f urt h er s u g g est t h at if a n 
e n vir o n m e nt is e q ui p p e d f or e n g a g e m e nt, t h e n e n g a g e m e nt m a y b e m or e li k el y t o o c c ur. 
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T h e  a n al ys es of t h es e d at a i nf or m e d us t h at w e s h o ul d p a y cl os e att e nti o n t o t h e 
cl assr o o m  l a y o ut. S T E M cl assr o o ms s h o ul d b e i n viti n g t o t h e st u d e nts t o e n g a g e i n 
w h at e v er a cti viti es ar e pr o vi d e d ( C h a n g &  L e d er m a n, 1 9 9 4 ). T h e r es ults d i d pr o v o k e t h e 
q u esti o n of w hi c h el e m e nts of a cl assr o o m ar e m ost li k el y t o c a us e a st u d e nt t o w a nt t o 
g et i n v ol v e d i n l e ar ni n g a cti viti es. Si n c e t h e t e c h n ol o g y a n d e n g i n e eri n g c at e g ori es of 
t his st u d y yi el d e d l o w r es p o ns es b y t h e o bs er v er ( T e c h n ol o g y M e a n =  2. 7 4, S D  =  0. 4 3;  
E n gi n e eri n g M e a n  =  2. 2 5, S D  =  0. 5 1) , it w o ul d i n di c at e t h at st u d e nt e n g a g e m e nt di d n ot 
f o c us h e a vil y o n t e c h n ol o gi es t h at ar e us e d t o m a k e t h e l e ar ni n g pr o c ess m or e eff e cti v e. 
T h e e n g a g e m e nt als o di d n ot f o c us h e a vil y o n t h e us e of s ci e n c e a n d m at h t o s ol v e r e al-
w orl d pr o bl e ms r el at e d t o t h e lif e  e x p eri e n c e s. 
 
L e a r ni n g P r ofi ci e n c y   
 T h e a v er a g e of t h e fi n di n gs f or c e ntr al t e n d e n ci es fr o m T a bl e 1 7 ( C h a pt er V) 
a p p e ar e d t o b e m or e fr o m t h e n e g ati v e as p e ct of o bs er v ati o ns b e c a us e of t his t h e 
r es e ar c h er h a d t o a n al y z e t h e d at a d e e p er t h a n first s urf a c e. T h e e x p e ct ati o ns w er e t h at 
cl ass es t h at w er e o bs er v e d t o h a v e t h e m ost p ositi v e i n di c at or w o ul d h a v e t h e b est e x a m 
s c or es.  T h e c orr el ati o n a p p e ar e d t o b e m or e fr o m t h e n e g ati v e as p e ct of o b s er v a ti o ns. 
T h e cl ass wit h t h e m ost n e g ati v e o bs er v ati o n s c or e s als o h a d t h e l o w est e x a m s c or es. 
T h es e r es ults mi g ht i n di c at e t h at s e v er al f a ct ors w or k s y n er gisti c all y t o cr e at e a p ositi v e 
i m p a ct o n st u d e nt p erf or m a n c e. H o w e v er, if a st u d e nt e nr olls i n a cl ass i n w hi c h a S T E M 
c urri c ul u m is n ot i m pl e m e nt e d pr o p erl y, l e ar ni n g b e c o m es gr e atl y r e d u c e d. T h es e 
fi n di n gs s u g g est t h at i m pl e m e nti n g S T E M cr e at es a n e n vir o n m e nt w h er e l e ar ni n g is 
p ossi bl e b ut is n ot g u ar a nt e e d. H o w e v er, f ail ur e t o i m pl e m e nt S T E M will pr e v e nt  S T E M 
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l e ar ni n g. T h e l o gi c of t hi s is t h at pr o p er S T E M i m pl e m e nt ati o n is j ust o n e of m a n y 
f a ct ors t h at pr o m ot e l e ar ni n g. Ot h er f a ct ors t h at i nfl u e n c e S T E M l e ar ni n g i n cl u d e t h e 
q u alit y of t h e t e a c h er, t h e attit u d e of t h e st u d e nt, a n d t h e c o g niti v e a biliti es of t h e 
st u d e nts.  
 
I m pli c ati o n s  
 Fi n di n gs fr o m t his st u d y c o n cl u d e  t h at t e a c h er pr e p ar ati o n is a n i ntri c at e 
c o m p o n e nt f or S T E M i m pl e m e nt ati o n. T h e o bj e cti v e  of t his st u d y w as t o i d e ntif y if t h er e 
w as a c orr el ati o n b et w e e n S T E M i m pl e m e nt ati o n, st u d e nt e n g a g e m e nt, a n d l e ar ni n g 
pr ofi ci e n c y at a hi g h s c h o ol i n t h e m etr o Atl a nt a ar e a.  
 
I m pli c ati o n s f o r P oli c y a n d P r a cti c e  
 
 O n e r e as o n s c h o ols str u g gl e t o pr o vi d e a c c ess t o S T E M c o urs es is a s h ort a g e of 
eff e cti v e S T E M e d u c at ors ( W eiss, 2 0 1 8). T his is i m pli es t h at p oli c y m a k ers m a y fi n d v al u e 
i n pr o vi di n g t e a c h er pr e p ar ati o n pr o gr a ms a n d pr of essi o n al d e v el o p m e nt t o t e a c h ers t h at 
ar e t e a c hi n g i n t h e S T E M fi el d if o ur e n d g o al is f or o ur st u d e nts t o b e s u c c essf ul, 
c o m p et e gl o b all y a n d f ulfill S T E M j o bs t h at ar e wit hi n t h e pi p eli n e. M or e t h a n h alf of 
U. S. p u bli c s c h o ol distri cts, i n cl u di n g m or e t h a n 9 0 % t of distri cts s er vi n g l ar g e p o p ul ati o ns of 
Afri c a n -A m eri c a n a n d L ati n o st u d e nts, r e p ort diffi c ulti es r e cr uiti n g a n d r et ai ni n g c ertifi e d, 
k n o wl e d g e a bl e S T E M t e a c h ers  ( W eiss, 2 0 1 8).   
R e cr uiti n g a n d r et ai ni n g eff e cti v e S T E M t e a c h ers, es p e ci all y f or tr a diti o n all y 
u n d ers er v e d c o m m u niti es, is n’t e as y, b ut wit h a str e n gt h e n e d i nt er n al str at e g y, a n d wit h 
s u p p ort fr o m p oli c y m a k ers, e d u c at ors, a n d a d v o c at es, w e c a n m o v e f or w ar d  ( W eiss, 2 0 1 8).  
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I m pli c ati o n s f o r S c h o ol L e a d e rs   
R es ults s h o w e d  t h at S T E M t e a c h ers a n d a d mi nistr at ors f e el t h at t h eir s c h o ol h as 
t h e e q uip m e nt  a n d t e c h n ol o g y n e e d e d t o e n g a g e st u d e nts i n eff e cti v e l e ar ni n g pr a cti c es. 
If t his b eli ef is s u p p ort e d, t h e n it i m pli es t h at a n i n cr e as e d st u d e nt g ai ns m a y  c o m e  fr o m 
t h e us e of t h os e e q ui p m e nt a n d t e c h n ol o gi es. W hil e m a n y t e a c h ers f el t t h at t h e y ar e d oi n g 
e v er yt hi n g wit hi n t h eir p o w ers t o pr o m ot e st u d e nt s u c c ess, t e a c h ers e x pr es s e d  a v al u e f or 
m or e S T E M pr of essi o n al d e v el o p m e nt a n d tr ai ni n g t o l e ar n h o w t o pr es e nt S T E M 
c o n c e pts i n a m or e eff e cti v e w a y.  
T e a c h ers als o e x pr ess e d  a v al u e f or ti m e t o d esi g n a n d p erf e ct t e a c hi n g 
t e c h ni q u es. If l e ar ni n g t hr o u g h e n g a g e m e nt is o ur g o al, t h e n  v al u e m a y b e f o u n d i n 
s p e ci al eff orts  t o d e v el o p t h es e s kills. T e a c h ers m a y b e m or e m oti v at e d b y i n c e nti v es f or 
t h eir w or k. S T E M t e a c h ers a n d a d mi nistr at ors b eli e v ed  t h at t h eir s c h o ols h a ve t h e 
t e c h n ol o gi es a n d e q ui p m e nt n e e d e d t o e n g a g e st u d e nts i n  eff e cti v e l e ar ni n g e x p eri e n c es 
a n d wit h pr o p er f u n di n g pr of essi o n al d e v el o p m e nt a n d r es o ur c es c a n b e pr o vi d e d.  T o 
s u p p ort t his, t h e st u d e nts w er e o bs er v e d t o b e a cti v el y e n g a g e d i n l e ar ni n g a cti viti es i n 
cl ass. T h es e r es ults a p p e ar t o s u g g est t h at t e a c h er s a n d a d mi nistr at ors ar e e a g er t o h el p 
st u d e nts s u c c e e d. E n g a g e m e nt h as b e e n tr a diti o n all y vi e w e d as o n e of t h e m ost eff e cti v e 
p e d a g o gi es f or S T E M e d u c ati o n.  St u d e nts c a n u n d erst a n d S T E M c o n c e pts b ett er w h e n 
t h e y h a v e a s oli d u n d erst a n di n g of w h at t h e y ar e tr yi n g t o l e ar n. T o t his e n d, m o d els 
pr es e nt e d t hr o u g h t a bl ets a n d c o m p ut ers c o ul d b e us e d t o pr o vi d e i nsi g ht i nt o t h e 
w or ki n gs of S T E M. A d diti o n all y, it c a n b e pr e di ct e d t h at w h e n st u d e nts ar e pr es e nt e d 
wit h a n o p p ort u nit y t o w or k o n s ol uti o ns t o  s ol v e th eir o w n pr o bl e ms, t h e st u d e nts w o ul d 
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b e m or e e n g a g e d. E n gi n e eri n g r el at e d a cti viti es c o ul d b e us e d t o all o w st u d e nts t o d esi g n, 
d e v el o p, a n d t est s ol uti o ns t o pr o bl e ms t h at t h e st u d e nts bri n g i nt o t h e cl assr o o m.  
 I n s u m m ar y, t his i m pli es t h at t e a c h ers m a y fi n d v al u e i n m or e ti m e, tr ai ni n g, a n d 
assist a n c e i n d esi g ni n g e n g a gi n g a cti viti es t h at all o w t h e st u d e nts t o s ol v e p ers o n al 
pr o bl e ms t o f ost er l e ar ni n g. T h e fi n di n g s h er e als o i m pl y t h at v al u e m a y b e f o u n d i n 
l ess o ns t h at ar e pl a n n e d t o all o w st u d e nts t o  p ut w h at t h e y h a v e l e ar n e d i nt o a cti o n b y 
d esi g n i n g s ol uti o ns t o c o m m o n a n d r e alisti c pr o bl e ms.  
 
Li mit ati o n s of t h e St u d y  
 Li mit ati o ns of t h e st u d y i n cl u d e t h e f oll o wi n g: ( a) t h e st u d y  o nl y i n cl u d e d b i ol o g y 
t e a c h ers; ( b) th e r es e ar c h er c o n d u ct e d all cl ass r o o m o bs er v ati o ns; ( c) t h e s a m pl e 
p o p ul ati o n w as t o o s m all t o m a k e g e n er ali z ati o ns ; a n d ( d) th e r es e ar c h er  f o c us e d 
pri m aril y o n c o nt e nt ; h o w e v er , a d mi nistr at ors t e n d e d t o f o c us o n l ess o n pl a ns a n d  
i n di vi d u al gr a d es f or st u d e nts. A d mi nistr at ors als o utili z e d  a st a n d ar d i z e d ass ess m e nt 
i nstr u m e nt t h at l o o ke d  at ot h er c o m p o n e nts i n a d diti o n t o c o nt e nt . 
 
R e c o m m e n d ati o n s  
R e c o m m e n d ati o n s f o r T e a c h e rs  
 It is r e c o m m e n d e d t h at t e a c h ers r e c ei v e pr of essi o n al d e v el o p m e nt t o l e ar n 
eff e cti v e S T E M p e d a g o gi es t h at e n g a g e st u d e nts i n t h e i n v esti g ati o n of  pr o bl e ms t h at  ar e 
i m p ort a nt t o t h e st u d e nts a n d t h at  all o w st u d e nts t o s ol v e r e al -w orl d pr o bl e ms t h at e xist 
wit hi n t h eir c o m m u niti es.  T e a c h ers s h o ul d als o b e pr o vi d e d t h e ti m e t o d e si g n e n g a gi n g 
cl ass es t h at will e m pl o y t h es e p e d a g o gi es.  
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 I n a d diti o n, t e a c h ers s h o ul d utili z e C C R PI d at a t o d e v el o p st aff a n d i d e ntif y ar e as 
of i m pr o v e m e nt , pr o vi d e r e al-w orl d a p pli c ati o n s a n d pr o bl e ms f or st u d e nts t o s ol v e , a n d 
l o o k f or m or e w a ys t o eff e cti v el y utili z e t e c h n ol o g y. 
 
R e c o m m e n d at i o n s f o r P oli c y a n d P r a cti c e 
 S c h o ol p oli ci es s h o ul d m a k e s ci e n c e j ust as i m p ort a nt as r e a di n g/lit er a c y 
i niti ati v es a n d s p orts . S c h o ols s h o ul d als o i n v est i n o bt ai ni n g, s ust ai ni n g, a n d m ai nt ai ni n g 
S T E M t e a c h ers . 
 
R e c o m m e n d ati o n s f o r S c h o ol L e a d e rs  
 R e c o m m e n d ati o ns f or s c h o ol l e a d ers i n cl u d e t h e f oll o wi n g: ( a) w or k wit h 
a d vis or y b o ar d t o s e c ur e m or e S T E M r es o ur c es ; ( b) pr o vi d e i n c e nti v es f or t e a c h ers a n d 
st u d e nts ; ( c) co nsi d er b u d g et f or m or e pr of essi o n al d e v el o p m e nt, m at eri als, a n d 
r es o ur c es; a n d ( d) ti m e m ust b e all o c at e d t o t e a c h ers t o cr e at e cl ass-s p e cifi c a cti viti es t h at 
will k e e p st u d e nts i nt er est e d a n d e n g a g e d.  
 It mi g ht b e p ossi bl e t o hir e a n o utsi d e a g e n c y t o c o m e i n a n d b uil d cl assr o o m 
a cti viti es f or t h e t e a c h ers. T his pr o c ess w o ul d b e e v e n m o r e eff e cti v e if t h e t e a m t h at 
b uilt t h e cl assr o o m a cti viti es w o ul d w or k wit h t h e t e a c h ers t o a d mi nist er t h e a cti viti es. 
T his m e a n s t h at t e a c h ers w o ul d h a v e m or e ti m e t o f o c us o n e n g a gi n g st u d e nts i n t h e 
l e ar ni n g pr o c ess. S c h o ol l e a d ers s h o ul d als o pr o vi d e pr of essi o n al  d e v el o p m e nt t h at 
c o nt ai ns t h e f oll o wi n g el e m e nt s:  in c e nti v es ; c o nt e nt -f o c us e d pr of essi o n al d e v el o p m e nt ; 
in c or p or at e a cti v e l e ar ni n g ; su p p ort c oll a b or ati o n ; u s e m o d els of eff e cti v e pr a cti c e ; 
p r o vi de c o a c hi n g a n d e x p ert s u p p ort ; a n d o ff er f e e d b ac k a n d r efl e cti o n  t h at ar e of 
s ust ai n e d d ur ati o n ( D arli n g -H a m m o n d, H yl er, & G ar d n er, 2 0 1 7).  
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R e c o m m e n d ati o n s f o r St u d e nts  I n st r u cti o n al St r at e gi es  
 I nstr u cti o n al str at e gi es s h o ul d i n cl u d e t e a c hi n g st u d e nts h o w t o us e t e c h n ol o gi es 
t o h el p m a k e l e ar ni n g m or e eff e cti v e. T a bl ets c o ul d b e utili z e d i n t h e cl ass t o pr es e nt 
m o d els of S T E M pri n ci pl es t o st u d e nts t o f ost er a d e e p er u n d erst a n di n g. T a bl ets c o ul d 
als o b e utili z e d as a r es e ar c h t o ol t o r e c or d d a t a, a n al y z e d at a, a n d e v e n pr e p ar e d at a f or a 
pr es e nt ati o n. Pr a cti c e e x a ms c o ul d b e c o m pl et e d a n d gr a d e d o n t a bl ets, t h us pr o vi di n g 
st u d e nts wit h i nst a nt f e e d b a c k a n d i m p ort a nt cl ass i nf or m ati o n.  
 
R e c o m m e n d ati o n s f o r F u rt h e r R es e a r c h   
 It is r e c o m m e n d e d th at t his st u d y b y r e pli c at e d  b ut i n cl u d e t h e us e  of f e e d er 
s c h o ols t o tr a c k t h e pr o gr ess of e a c h st u d e nt as t h e y tr a nsiti o n fr o m hi g h s c h o ol t o 
c oll e g e or c ar e er (l o n git u di n al st u d y). T his st u d y f o c us e d o n b i ol o g y t e a c h ers o nl y; it is 
r e c o m m e n d e d t o c o n d u ct t h e s a m e st u d y b ut i n cl u d e ot h er s ci e n c e c o nt e nt ar e as s u c h as 
p h ysi cs, c h e mistr y, et c.  
 
S u m m a r y  
 T h e p ur p os e of t his q u alit ati v e st u d y w as  t o e x a mi n e S T E M I m pl e m e nt ati o n f or 
hi g h s c h o ol b i ol o g y st u d e nts li vi n g i n m etr o Atl a nt a a n d t h e p er c e pti o ns of S T E M 
i m pl e m e nt ati o n fr o m b ot h t e a c h ers a n d e d u c ati o n al l e a d ers. S T E M i m pl e m e nt ati o n i n 
t his st u d y r ef err e d t o t h e e n g a g e m e nt of st u d e nts i n h a n ds-o n a n d i n q uir y -b as e d dis c o v er y 
l e ar ni n g a cti viti es. T h e r e s e ar c h er utili z e d 1 4 i nt er vi e w q u esti o ns f or t e a c h ers, 1 4 
i nt er vi e w q u esti o ns f or e d u c ati o n al l e a d ers, a n d a n o bs er v ati o n al f or m as i nstr u m e nts t o 
c oll e ct d at a at a hi g h s c h o ol i n t h e m etr o Atl a nt a ar e a.  T h e r es e ar c h er e x a mi n e d t h e 
i n d e p e n d e nt v ari a bl e S T E M im pl e m e nt ati o n a n d m e as ur e d t h e d e p e n d e nt v ari a bl e s; 
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l e ar ni n g pr ofici e n c y , st u d e nt l e v el of e n g a g e m e nt, t e a c h er p er c e pti o n of S T E M 
i m pl e m e nt ati o n, a n d e d u c ati o n al l e a d ers p er c e pti o n of S T E M i m pl e m e nt ati o n. T h e 
lit er at ur e r e vi e ws e x a mi n es t h e i m p a ct of S T E M i m pl e m e nt ati o n.  
I n s u m m ar y, t his st u d y h as pr o vi de d e vi d e n c e t h at w h e n e d u c at ors w or k t o 
i m pl e m e nt S T E M i nitiati v es a n d t h e y pr o vi d e a n e n g a gi n g e n vir o n m e nt, st u d e nts t h at 
e n g a g e i n t h e a cti viti es ar e li k el y t o l e ar n S T E M pri n ci pl es. O n t h e c o ntr ar y, w h e n 
i n di c at ors s u g g est t h at S T E M h as n ot b e e n i m pl e m ent e d pr o p erl y, e v e n w h e n t e a c h ers 
a n d a d mi nistr at ors ar e i n a gr e e m e nt t h at i m pl e m e nt ati o n is i m p ort a nt, st u d e nt l e ar ni n g 
a p p e ars t o b e h a m p er e d. T h e fi n al r e c o m m e n d ati o n of t his st u d y is t h at ( a ) t e a c h er a n d 
a d mi nistr at ors m ust b e v er y d eli b er at e a b o ut i m p l e m e nti n g a S T E M c urri c ul u m a n d 
pr o vi d e a n e n g a gi n g e n vir o n m e nt f or l e ar ni n g t o o c c ur ; (b ) T e c h n ol o g y m u st b e a v ail a bl e 
a n d utili z e d t o h el p st u d e nts e n g a g e i n t h e l e ar ni n g pr o c es s es t h at s e e k t o s ol v e r e al w orl d 
pr oj e cts f or st u d e nts ; (c ) Fi n all y, t e a c h ers a n d st u d e nts m ust b e pr o vi d e d wit h t h e ti m e, 
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T e a c h er I nt er vi e w Q u esti o n s 
 
 
  1.  Pl e as e pr o vi d e a bri ef d e s cri pti o n o n t h e t y p e of S T E M I m pl e m e nt ati o n y o u’ v e 
pr e vi o usl y  b e e n i n v ol v e d i n. W h at s u bj e cts w er e t h e S T E M pr o gr a ms t ar g et e d t o ? 
W h at a g e gr o u p w er e t h e S T E M pr o gr a ms t ar g et e d t o ?    
 
  2.  D o y o u b eli e v e S T E M I m pl e m e nt ati o n is i m p ort a nt, us ef ul a n d v al u a bl e, w h y ?    
 
  3.  D es cri b e t e c h ni q u es y o u h a v e us e d t o e n g a g e l e ar n ers.    
 
 4 .  W h at k n o wl e d g e, e x p eri e n c es a n d s u p p ort d o t e a c h ers n e e d t o eff e cti v el y t e a c h 
S T E M s u bj e cts ?    
 
  5.  Ar e y o u i n v ol v e d i n d esi g ni n g S T E M a cti viti es ? D es cri b e y o ur r ol e. W o ul d y o u li k e 
t o pr o vi d e m or e i n p ut o n t h e S T E M a cti viti es t h at y o u ar e c urr e ntl y i n v ol v e d i n 
d esi g ni n g ?    
 
6.  D o y o u f e el y o u h a v e e n o u g h u p -t o-d at e i nf or m ati o n wit h r es p e ct t o t h e k n o wl e d g e 
a n d u n d erst a n di n g of all S T E M s u bj e cts a n d h o w t h e y all i nt e gr at e wit h e a c h ot h er ? 
   
  7.  Is t h er e e n o u g h pr of essi o n al d e v el o p m e nt a n d tr ai ni n g a n d or i nf or m ati o n pr o vi d e d 
t o y o u wit hi n y o ur s c h o ol t o s h ar e wit h t h e st u d e nts a b o ut t h e i m p ort a n c e of S T EM 
or w o ul d y o u li k e m or e ? H o w d o y o u a c c ess S T E M i nf or m ati o n ?    
 
  8.  I n y o ur o pi ni o n, d o es S T E M I m pl e m e nt ati o n a c c o m m o d at e f or diff er e nt l e ar ni n g 
st yl es ? If y es/ n o, h o w ?    
 
  9.  D o y o u f e el S T E M I m pl e m e nt ati o n/ Pr o gr a ms ar e i n li n e wit h t h e c urri c ul u m ? H o w  
c a n t his ali g n m e nt b e i m pr o v e d ?    
 
1 0.  W h at e v al u ati o n m e as ur e s ar e y o u t a ki n g i nt o a c c o u nt w h e n d e ci di n g if S T E M 
pr o gr a ms h a v e b e e n eff e cti v e/i nf or m ati v e/i nfl u e nti al ? H o w d o y o u m e as ur e st u d e nt 
e n g a g e m e nt a n d l e ar ni n g pr ofi ci e n c y ? W h at ar e y o ur e v al u ati o n m et h o d ol o gi es ? 
W h o d o y o u c oll e ct f e e d b a c k fr o m s t u d e nts, p ar e nts, pr a ctiti o n ers, et c. ? H o w d o y o u 
c oll e ct f e e d b a c k ? Ar e t h e y o n e -ti m e f e e d b a c ks or l o n git u di n al f e e d b a c ks ? D o y o u 
h a v e a n y s u g g esti o ns f or t h e e v al u ati o n pr o c ess ?
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1 1.  I n y o ur o pi ni o n, d o es t h e i n n o v ati v e h a n ds-o n i n q uir y b as e d p e d a g o g y h a v e a 
p ositi v e i m p a ct o n t h e a c hi e v e m e nt of st u d e nts i n S T E M s u bj e cts ? W h at ar e its 
li mit ati o ns ?    
 
1 2.  H o w d o es h a n ds -o n i nstr u cti o n fit i nt o l e ct uri n g a p pr o a c h es i n S T E M c urri c ul u m ?    
 
1 3.  W h at q u aliti es ar e y o u e x p e ct e d t o e x hi bit aft er b e n efiti n g fr o m pr of essi o n al 
d e v el o p m e nt i n t h e t e a c hi n g of S T E M usi n g h a n d s -o n a p pr o a c h ?    
 
1 4.  A n y c o n cl u di n g r e m ar ks r e g ar di n g t h e s u p p ort y o u n e e d wit h S T E M 
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E d u c ati o n al L e a d er I nt er vi e w Q u esti o n s 
 
 
  1.  A c c or di n g t o E d u c ati o n W e e k , o ur c o u ntr y's si n gl e bi g g est o bst a cl e is a p er p et u al 
S T E M t e a c h er s h ort a g e . A s a n a d mi nistr at or , h o w d o w e fi x t his S T E M t e a c h er 
s h ort a g e ? H o w ar e S T E M t e a c h ers s ust ai n e d a n d m ai nt ai n e d ?  
 
  2.  A c c or di n g t o t h e U. S. D e p art m e nt of E d u c ati o n,  o nl y 1 6 %  of A m eri c a n hi g h s c h o ol 
s e ni ors ar e pr ofi ci e nt i n m at h a n d i nt er est e d i n a S T E M c ar e er.  E v e n a m o n g t h os e 
w h o d o g o o n t o p urs u e a c oll e g e m aj or i n t h e S T E M fi el ds, o nl y a b o ut h alf c h o os e 
t o w or k i n a r el at e d c ar e er. H o w d o w e i n cr e as e t h e p er c e nt a g e of st u d e nts t h at ar e 
pr ofi ci e nt i n m at h a n d i nt er est e d i n a S T E M c ar e er ?  
 
  3.  A c c or di n g t o t h e lit er at ur e , A  S T E M l e ar ni n g e c os yst e m e n c o m p ass es s c h o ols, 
c o m m u nit y s etti n gs s u c h as aft er -s c h o ol a n d s u m m er pr o gr a ms, s ci e n c e c e nt ers a n d 
m us e u ms, a n d i nf or m al e x p eri e n c es at h o m e a n d i n a v ari et y of e n vir o n m e nts t h at 
t o g et h er c o nstit ut e a ri c h arr a y of l e ar ni n g o p port u niti es f or y o u n g p e o pl e. H o w d o 
w e pr o vi d e a S T E M l e ar ni n g e c os yst e m at Hill Hi g h ?  
 
  4.  S T E M s kills ar e i n cr e asi n gl y n e c ess ar y t o n a vi g at e a n e v er -m or e c o m pl e x w orl d a n d 
a gl o b ali z e d e c o n o m y. W h at s h o ul d l e a d ers d o t o  i m pr o v e t h es e s kills a m o n gst o ur 
citi z e ns a n d st u d e nts s o t h e y c a n p arti ci p at e f ull y i n c o nt e m p or ar y s o ci et y a n d t h e 
m o d er n e c o n o m y ?  
 
  5.  S T E M is o n e of t h e m ost si g nifi c a nt pr o gr a ms t h at st u d e nts h a v e i n t h e c urr e nt 
c urri c ul u m p att er n ; u nf ort u n at el y S T E M is als o t h e m ost c h all e n gi n g pr o gr a m 
b e c a us e a l ar g e m aj orit y of st u d e nts will eit h er f ail m at h or s ci e n c e. A c c or di n g t o 
P e w R es e ar c h, “ O n e of t h e bi g g est cr oss -n ati o n al t ests is t h e  Pr o gr a m m e  f or 
I nt er n ati o n al St u d e nt  Ass ess m e nt  ( PI S A), w hi c h m e as ur es r e a di n g a bilit y, m at h a n d 
s ci e n c e lit er a c y a n d ot h er k e y s kills  a m o n g 1 5 -y e ar -ol ds i n d o z e ns of d e v el o p e d a n d 
d e v el o pi n g c o u ntri es e v er y t hr e e y e ars. T h e m ost r e c e nt PI S A r es ults fr o m 2 0 1 5, 
pl a c e d t h e U. S. at a n  u ni m pr essi v e  3 8t h  o ut of 7 1  c o u ntri es i n m at h a n d  2 4t h i n 
s ci e n c e. H o w d o w e i m pr o v e as a n ati o n ?  
 
  6.  S h o ul d S T E M i m pl e m e nt ati o n t a k e pl a c e at Hill Hi g h S c h o ol ?  
 
  7.  I n y o ur o pi ni o n, h o w will a s u c c essf ull y S T E M I m pl e m e nt e d cl assr o o m l o o k ? 
1 8 9  
 
 
  8.  H o w will t h e d at a b e utili z e d t o e nf or c e a n a cti o n pl a n of I m pl e m e nti n g S T E M at 
Hill Hi g h S c h o ol ?  
 
  9.  H o w will S T E M I m pl e m e nt ati o n i m p a ct st u d e nt l e ar ni n g pr ofi ci e n c y ?  
 
1 0.  D o y o u b eli e v e S T E M I m pl e m e nt ati o n will i m pr o v e y o ur C C R PI s c or es ?  
 
1 1.  H o w d o w e e ns ur e t h at S T E M l ess o ns ar e cl os el y ali g n e d t o S T E M st a n d ar ds a n d 
o bj e cti v es ?  
 
1 2.  W h at c h all e n g es or li mit ati o ns s h o ul d b e c o nsi d er e d w h e n i m pl e m e nti n g a S T E M 
p r o gr a m ? 
 
1 3.  I n y o ur o pi ni o n, h o w c a n S T E M t e a c h ers’ c urri c ul u m a n d i nstr u cti o n al k n o wl e d g e 
b e b r o a d e ne d  s o t h at it e n c o m p ass es s ci e n c e, t e c h n ol o g y, e n gi n e eri n g, a n d 
m at h e m ati cs ?  
 
1 4.  D o y o u h a v e a n y c o n cl u di n g t h o u g hts as t o h o w o n e c a n e ns ur e t h e s u c c essf ul 
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S T E M O bs er v ati o n al F or m  
 
 
S ci e n c e, T e c h n ol o g y, E n gi n e e ri n g, a n d M at h e m ati cs E n g a g e m e nt  
O b s e r v ati o n al F o r m  
 
 
I n str u ct or:          S u bj e ct:          D at e:        
Gr a d e L e v el:          N u m b er of St u d e nt s:                                       
B e gi n ni n g Ti m e:   E n di n g Ti m e:        
 
 Str o n gl y    Str o n gl y   
A gr e e  A gr e e  Dis a gr e e  Dis a gr e e  N ot O b s er v e d  
 1  2  3  4  N O  
S T E M L E A R NI N G T A S K       
•  I s f o c u s e d o n pr o bl e m-s ol vi n g  1  2  3  4  N O  
•  I n cl u d es i nt er-dis ci pli n ar y 
i nstr u cti o n  
1  2  3  4  N O  
•  All o ws e x pl or ati o n of r e al -w orl d 
q u esti o n s, pr o bl e ms, or iss u e s  
1  2  3  4  N O  
•  I s c h all e n gi n g a n d c o g niti v el y-
d e m a n di n g  
1  2  3  4  N O  
•  Ali g ns t o a d o pt e d st a n d ar d s f or 
c o ur s e/ gr a d e -l e v el  
1  2  3  4  N O  
 
S CI E N C E  
•  As k q u e sti o ns  1  2  3  4  N O  
•  D e v el o p a n d us e m o d els  1  2  3  4  N O  
•  Pl a n a n d c arr y o ut i n v esti g ati o ns  1  2  3  4  N O  
•  A n al y z e a n d i nt er pr et d at a  1  2  3  4  N O  
•  Us e m at h e m ati c al a n d 
c o m p ut ati o n al t hi n ki n g  
1  2  3  4  N O  
•  C o nstr u ct e x pl a n ati o ns  1  2  3  4  N O  
•  E n g a g e i n ar g u m e nt s fr o m e vi d e n c e  1  2  3  4  N O  
•  O bt ai n, e v al u at e, a n d c o m m u ni c at e 
i nf or m ati o n 
1  2  3  4  N O  
 
T E C H N O L O G Y  
St u d e nts us e t e c h n ol o g y as a p pr o pri at e t o:  
•  A c c e ss a n d g at h er i nf or m ati o n  1  2  3  4  N O  
 
               ( c o nti n u e d) 
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 Str o n gl y    Str o n gl y   
A gr e e  A gr e e  Dis a gr e e  Dis a gr e e  N ot O b s er v e d  
 1  2  3  4  N O  
 
T E C H N O L O G Y  
     
•  C o n c e pt u ali z e, m o d el, a n d s ol v e 
pr o bl e ms  
1  2  3  4  N O  
•  C o m m u ni c at e fi n di n g s  1  2  3  4  N O  
 
E N GI N E E RI N G  
     
St u d e nts us e e n gi n e eri n g pr a cti c es as a p pr o pri at e t o:  
•  D efi n e t h e pr o bl e m  1  2  3  4  N O  
•  R es e ar c h t h e pr o bl e m 1  2  3  4  N O  
•  Br ai nst or m p o ssi bl e s ol uti o n s  1  2  3  4  N O  
•  C h o o s e t h e b est s ol uti o n  1  2  3  4  N O  
•  B uil d a m o d el or pr ot ot y p e  1  2  3  4  N O  
•  T est s ol uti o ns  1  2  3  4  N O  
•  C o m m u ni c at e S ol uti o ns  1  2  3  4  N O  
 
M A T H  
     
St u d e nts us e t h e St a n d ar d s f or M at h e m ati c al Pr a cti c e ( S M P s) t o:  
•  M a k e s e ns e of pr o bl e ms a n d 
p er s e v er e i n s ol vi n g t h e m  
1  2  3  4  N O  
•  R e as o n a b str a ctl y a n d 
q u a ntit ati v el y  
1  2  3  4  N O  
•  C o nstr u ct vi a bl e ar g u m e nt s a n d 
criti q u e t h e r e as o ni n g of ot h er s  
1  2  3  4  N O  
•  M o d el wit h m at h e m ati c s  1  2  3  4  N O  
•  Us e a p pr o pri at e t o ols str at e gi c all y  1  2  3  4  N O  
•  Att e n d t o pr e cisi o n ( e. g., i n 
c o m m u ni c ati o n, r e as o ni n g, u nits, 
a n d c al c ul ati o ns)  
1  2  3  4  N O  
•  L o o k f or a n d m a k e us e of str u ct ur e  1  2  3  4  N O  
•  L o o k f or a n d e x pr ess r e g ul arit y i n 
r e p e at e d r e as o ni n g 
1  2  3  4  N O  
 
S T E M O V E R A L L E N G A G E M E N T  
•  St u d e nts c a n cl e arl y c o m m u ni c at e 
w h y t h e y ar e d oi n g e a c h a cti vit y  
1  2  3  4  N O  
•  St u d e nts c oll a b or at e t o as k 
q u esti o n a n d c o nstr u ct 
e x pl a n ati o ns or d efi n e pr o bl e ms 
a n d t est s ol uti o n s  
1  2  3  4  N O  
•  St u d e nts r efl e ct o n t h e l e ar ni n g t o 
i d e ntif y h o w t h eir t hi n ki n g o n 
c o n c e pts h as b e e n r ei nf or c e d or 
c h a n g e d  
1  2  3  4  N O  
 
               ( c o nti n u e d) 
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 Str o n gl y    Str o n gl y   
A gr e e  A gr e e  Dis a gr e e  Dis a gr e e  N ot O b s er v e d  
 1  2  3  4  N O  
 
S T E M L E A R NI N G E N VI R O N M E N T  I N C L U D E S:  
•  T e c h n ol o g y, t o ols, a n d m at eri als 
t h at ar e e asil y a c c essi bl e  
1  2  3  4  N O  
•  S e ati n g t h at is c o n d u ci v e t o 
c oll a b or ati o n a n d i n v e sti g ati o ns  
1  2  3  4  N O  
•  Cl as sr o o ms dis pl a ys t h at hi g hli g ht 
a n d c o nfir m i m p ort a nt l e ar ni n g 
c o n c e pts  
1  2  3  4  N O  
•  R o uti n es a n d pr o c e d ur es t h at 
m a xi mi z e l e ar ni n g a n d st u d e nt 
s af et y  
1  2  3  4  N O  
 
N ot e: A d o pt e d fr o m  M ari c o p a C o u nt y E d u c ati o n S er vi c e A g e n c y  
htt p s://st ati c 1. s q u ar es p a c e. c o m/st ati c/ 5 5 3 1 4 a d 4 e 4 b 0 4 c 1 b c 6 4 5 a d 3 e/t/ 5 8 1 b 4 9 6 7 5 0 1 6 e 1 4 a e 7 6 bf d 4 7/ 
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L ett er of C o ns e nt t o T e a c h ers a n d E d u c ati o n al L e a d ers  
 
 
D e ar E d u c at or:  
 
I a m a d o ct or al c a n di d at e i n t h e E d u c ati o n al L e a d er s hi p d e p art m e nt at Cl ar k Atl a nt a U ni v ersit y i n 
Atl a nt a, G e or gi a, c urr e ntl y w or ki n g o n m y d o ct or al diss ert ati o n e ntitl e d: S ci e n c e, T e c h n ol o g y, 
E n gi n e eri n g, a n d M at h e m ati cs ( S T E M) I m pl e m e nt ati o n o n L e ar ni n g Pr ofi ci e n c y a n d St u d e nt 
E n g a g e m e nt: A C as e St u d y of T e a c h er a n d E d u c ati o n al L e a d er P er c e pti o ns. It i s wit h gr e at 
pl e as ur e t h at I a m i n viti n g y o u t o p arti ci p at e i n m y r es e ar c h. I h a v e r e c ei v e d p er mi ssi o n fr o m 
F ult o n C o u nt y S c h o ol Di stri ct t o i n cl u d e y o u i n m y st u d y.  
 
I h a v e h a d t h e h o n or of w or ki n g i n t h e fi el d of e d u c ati o n f or o v er fi v e ye ar s. D uri n g t hi s ti m e, I 
h a v e b e c o m e e xtr e m el y i nt er est e d i n l e ar ni n g m or e a b o ut t h e i m p a ct of S T E M i m pl e m e nt ati o n o n 
l e ar ni n g pr ofi ci e n c y a n d st u d e nt e n g a g e m e nt. T h e p ur p os e of m y r es e ar c h i s t o c a pt ur e, a n al y z e 
a n d d es cri b e t h e p er c e pti o ns of e d u c at or s’  r e g ar di n g S T E M i m pl e m e nt ati o n a n d its i m p a ct o n 
st u d e nt l e ar ni n g pr ofi ci e n c y a n d st u d e nt e n g a g e m e nt.  
 
T hi s l ett er is t o r e q u est y o ur p arti ci p ati o n i n a 3 0 -mi n ut e i nt er vi e w wit h t h e r es e ar c h er at a ti m e 
a n d l o c ati o n t h at i s m ost c o n v e ni e nt f or y o u. T h e a n ti ci p at e d b e n efit of t hi s st u d y i s t o pr o vi d e 
i nsi g ht o n t h e b e n efits of S T E M i m pl e m e nt ati o n s u c h as st u d e nt l e ar ni n g pr ofi ci e n c y a n d st u d e nt 
e n g a g e m e nt.  
 
All i nf or m ati o n i s c o nfi d e nti al a n d e v er y eff ort will b e m a d e t o pr ot e ct y o ur a n o n y mit y. 
I nf or m ati o n y o u pr o vi d e o n t h e c o ns e nt f or m a n d d uri n g t h e i nt er vi e w will b e st or e d s e p ar at el y 
fr o m d at a. T h e r es e ar c h er’ s di ss ert ati o n c h air m a y h a v e a c c ess t o all d at a c oll e ct e d f or t h e 
d ur ati o n of t h e r es e ar c h. Y o ur i n di vi d u al i nf or m ati o n a n d d at a will n ot b e r e p o rt e d. O nl y t h e 
r es ults of all p arti ci p a nt s will b e d o c u m e nt e d. T h e fi n al r es e ar c h r e p ort will n ot i n cl u d e a n y 
i d e ntif yi n g i nf or m ati o n. All d at a a n d d o c u m e nt ati o n c oll e ct e d will b e d estr o y e d u p o n c o m pl eti o n 
of t hi s st u d y. If y o u h a v e a n y q u esti o ns, y o u m a y c o nt a ct m e  b y e m ail at 
s h a m e ki a. w a d e @st u d e nts. c a u. e d u   or m y C h air, Dr. B ar b ar a Hill at b hill @ c a u. e d u . 
 
Y o ur p arti ci p ati o n i s gr e atl y a p pr e ci at e d . 
 
W ar m r e g ar ds,  
 
S h a m e ki a W a d e Yi z ar  
D o ct or al St u d e nt  
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I nf or m e d C o ns e nt F or m 
 
S ci e n c e, T e c h n ol o g y, E n gi n e eri n g, a n d M at h e m ati cs ( S T E M) I m pl e m e nt ati o n o n 
L e ar ni n g Pr ofi ci e n c y a n d St u d e nt E n g a g e m e nt: A C as e St u d y of T e a c h er a n d 
E d u c ati o n al L e a d er P er c e pti o ns   
 
R es e a r c h e r: S h a m e ki a W a d e Yi z ar  
 Diss e rt ati o n C h ai r: Dr. B ar b ar a N. Hill  
 U ni v e rsit y I R B C h ai r : Dr. P a ul M us e y  
 
I nt r o d u cti o n: I a m a d o ct or al st u d e nt at Cl ar k Atl a nt a U ni v ersit y c o n d u cti n g a mi x e d 
m et h o d ol o g y st u d y i n p arti al f ulfill m e nt of t h e r e q uir e m e nts f or t h e d e gr e e of D o ct or of 
E d u c ati o n i n E d u c ati o n al L e a d ers hi p. Y o u ar e b ei n g as k e d t o p arti ci p at e i n t his r es e ar c h 
st u d y a b o ut y o ur p er c e pti o ns of S T E M I m pl e m e nt ati o n a n d t h e i m p a ct of S T E M 
I m pl e m e nt ati o n o n l e ar ni n g pr ofici e n c y a n d st u d e nt e n g a g e m e nt. Pl e as e c ar ef ull y r e a d 
t his d o c u m e nt a n d as k a n y q u esti o ns y o u m a y h a v e b ef or e a gr e ei n g t o t a k e p art i n t his 
st u d y.  
 
P u r p os e: T h e p ur p os e of t his q u alit ati v e st u d y is t o e x a mi n e t h e i m p a ct of S T E M 
I m pl e m e nt ati o n f or hi g h s c h o ol st u d e nts li vi n g i n M etr o Atl a nt a. T h e st u d y is criti c al 
b e c a us e it pr o vi d es i nf or m ati o n a b o ut h o w S T E M i m pl e m e nt ati o n i m p a cts st u d e nt 
l e ar ni n g pr ofi ci e n c y r el at e d t o s ci e n c e a n d m at h st at e st a n d ar ds a n d h o w t h os e l e ar ni n g 
g ai ns ar e li mit e d b as e d o n r a c e a n d d e m o gr a p hi c al ar e as.  
 
P r o c e d u r es: I n di vi d u als t h at a gr e e t o p arti ci p at e wit hi n t h e st u d y will a ns w er o n e-o n -o n e 
i nt er vi e w q u esti o ns a b o ut h o w S T E M i m p e m e nt ati o n i m p a ct l e ar ni n g pr ofi ci e n y a n d 
st u d e nt l e ar ni n g g ai ns. P arti ci p a nts will b e as k e d t o p arti ci p at e i n a f a c e -t o-f a c e i nt er vi e w 
wit h t h e r es e ar c h er. T h e i nt er vi e w q u esti o ns will f o c us o n t h e p arti ci p a nts p er c e pti o ns 
a n d f e eli n gs a b o ut t h e i m p a ct of S T E M I m pl e m e nt ati o n. B a c k gr o u n d i nf or m ati o n a b o ut 
t h e p arti ci p a nt will b e c oll e ct e d s u c h as e d u c ati on al b a c k gr o u n d, a g e gr o u p t h at t h e 
p arti c p a nt t e a c h es, a n d t h e s u bj e ct t h at t h e p arti ci p a nt s p e ci ali z es i n. T h e i nt er vi e w will 
t a k e 3 0 mi n ut es a n d will b e l o c at e d i n a pri v at e s p a c e of t h e p arti c p a nts c h oi c e. T h e 
i nt er vi e w will b e a u di o r e c or d e d a n d tr a ns cri b e d b y t h e r es e ar c h er. T h e p arti c p a nt will 
h a v e t h e o p p ort u nit y t o r e vi e w t h e tr a ns cri pt cl arif y r es p o ns es. U p o n v erifi c ati o n a n d 
tr a nsri pti o n, all a u di o fil es will b e d el et e d a n d a n y i d e ntif a bl e i nf or m ati o n i n t h e 
tr a ns cri pt will b e r e m o v e d. 
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Ris k s a n d B e n efits: T h er e is mi ni m al ris ks t o t h e s u bj e cts t h at ar e p arti ci p ati n g wit hi n 
t h e st u d y. P arti ci p ati o n wit hi n t h e st u d y m a y n ot b e n efit s u bj e cts p ers o n all y. T h e 
r es e ar c h er is s e e ki n g t o o bt ai n i nf or m ati o n a b o ut t e a c h er a n d e d u c ati o n al l e a d ers 
p er c e pti o n of S T E M I m pl e m e nt ati o n a n d h o w it i m p a cts St u d e nt l e ar ni n g pr ofi ci e n y a n d 
st u d e nt e n g a g e m e nt.  
 
V ol u nt a r y P a rti ci p ati o n a n d Wit h d r a w al: B ei n g p art of t his st u d y is v ol u nt ar y. Y o u 
m a y d e cli n e p arti ci p ati o n, r e f us e t o a ns w er a n y q u esti o ns, or e n d t h e i nt er vi e w at a n y 
ti m e wit h o ut a n y c o ns e q u e n c e t o y o u. P arti ci p ati o n will n ot b e s h ar e d wit h t h e s c h o ol 
a d mi nistr ati o n, distri ct a d mi nistr ati o n, or ot h er p ers o n n el. Y o ur p arti ci p ati o n or c h oi c e 
n ot t o p arti ci p at e is v ol u nt ar y a n d s e p ar at e fr o m y o ur r ol e a n d f u n cti o n i n t h e s c h o ol 
distri ct.  
 
C o nfi d e nti alit y: St e ps will b e t a k e n t o pr ot e ct y o u; i d e ntifi a bl e i nf or m ati o n fr o m t h e 
tr a ns cri pt will b e r e m o v e d, i nt er vi e w will b e c o n d u ct e d i n a pri v at e s p a c e, el e ctr o ni c 
d o c u m e nts will b e st or e d i n a n e n cr y pt e d fil e o n a p ass w or d -pr ot e ct e d c o m p ut er, a n d 
p h ysi c al d o c u m e nts will b e st or e d i n s e p ar at e fil es i n a l o c k e d c a bi n et. T h er e ar e n o 
m o n et ar y b e n efits t o y o u if y o u c h o os e t o p arti ci p at e i n t h e st u d y. Y o u will h a v e t h e 
o p p ort u nit y t o o bt ai n a n el e ctr o ni c c o p y of t h e dis s ert ati o n u p o n c o m pl eti o n.  
 
C o nt a ct P e rs o n s: If y o u h a v e a n y q u esti o ns a b o ut t his r es e ar c h a n d its c o n d u ct, c o nt a ct 
a n y of t h e f oll o wi n g:  
 
R es e a r c h e r: S h a m e ki a W a d e Yi z ar - s h a m e ki a. w a d e @st u d e nts. c a u. e d u  
Diss e rt ati o n C h ai r: Dr. B ar b ar a Hill - b hill @ c a u. e d u  
U ni v e rsit y I R B C h ai r: Dr. P a ul M us e y - p m us e y @ c a u. e d u  
 
 
Si g n at u r e: B y si g ni n g b el o w, I a m i n di c ati n g t h at I h a v e r e a d t h e i nf or m ati o n pr o vi d e d 
a n d gi v e m y c o ns e nt t o b e a p arti ci p a nt i n t h e r es e ar c h. I u n d erst a n d t h at w h e n I c o m pl et e 
t h e i nt er vi e w q u esti o ns, I a m i n di c ati n g t h at I a gr e e d t o p arti ci p at e i n t his r e s e ar c h 




_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
P arti ci p a nt Pri nt e d N a m e  
 
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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S u p pl e m e nt al T a bl es : Q u alit ati v e D at a S a m pl es 
 
T a bl e G 1  
 
D es cri pti o n of t h e Q u alit ati v e D at a S a m pl e: E d u c ati o n al L e a d ers’ I nt er vi e w s  
 
R es p o ns e s t o I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 1  
A c c or di n g t o E d u c ati o n W e e k , 
o ur c o u ntr y's si n gl e bi g g est 
o b st a cl e is a p er p et u al S T E M 
t e a c h er s h ort a g e. As a n 
a d mi ni str at or h o w d o w e fi x 
t his S T E M t e a c h er s h ort a g e ? 
H o w ar e S T E M t e a c h er s 
s u st ai n e d a n d m ai nt ai n e d ?    
Q u e sti o n 2  
A c c or di n g t o t h e U. S. 
D e p art m e nt of E d u c ati o n,  o nl y 
1 6 % of A m eri c a n hi g h s c h o ol 
s e ni or s ar e pr ofi ci e nt i n m at h 
a n d i nt er est e d i n a S T E M 
c ar e er.  E v e n a m o n g t h o s e w h o 
d o g o o n t o p ur s u e a c oll e g e 
m aj or i n t h e S T E M fi el d s, o nl y 
a b o ut h alf c h o o s e t o w or k i n a 
r el at e d c ar e er. H o w d o w e 
i n cr e as e t h e p er c e nt a g e of 
st u d e nts t h at ar e pr ofi ci e nt i n 
m at h a n d i nt er est e d i n a S T E M 
c ar e er ?  
 
P arti ci p a nt A  •  S u p p orti n g t e a c h er s fr o m 
y e ar o n e, gi vi n g t h e m a 
m as si v e a m o u nt of 
pr of essi o n al d e v el o p m e nt  
•  S u p p ort fr o m d a y o n e, b ut 
als o gi v e t h e m a ut o n o m y  
T e a c h er s n e e d t o h a v e a str o n g 
f o u n d ati o n i n t h e c o nt e nt ar e a 
s o t h at t h e y c a n e x p o u n d o n t h e 
s u bj e ct, m o st t e a c h er s t h at g o 
t hr o u g h t h e e d u c ati o n al tr a c k 
c a n’t b e c a us e t h e y j u st d o n’t 
h a v e t h at k n o wl e d g e b as e a n d 
t h e y f e el li k e t h e y d o n’t h a v e a 
str o n g f o u n d ati o n i n it, s o it’s 
t h e f e ar of t h e u n k n o w n 
P arti ci p a nt B  T e a c h er pr e p ar ati o n pr o gr a ms  
R e cr uiti n g pr o c ess t ar g et e d f or 
S T E M t e a c h er s  
•  Bri n g i n s o m e r e al -w orl d 
c o n n e cti o ns  
•  E x p o s e st u d e nts t o t h e 
p o ssi bl e c ar e er s t h at c a n 
c o m e o ut of S T E M  
P arti ci p a nt C  •  Hiri n g pr a cti c es  
•  C o m m u ni c at e u pfr o nt t h e 
visi o n  
•  It’s bi g g er t h a n t h e s c h o ol 
a n d t h e c o u nt y, it’ s a st at e 
a n d n ati o n al c urri c ul u m 
dri v e  
 
             ( c o nti n u e d)
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 •  P a y i n c e nti v e s  
•  F o st er d esir e a n d dri v e 
wit hi n t h e t e a c h er  
•  St o p c h a n gi n g t h e m at h 
c urri c ul u m  
  •  Bri n g t h e hi g h er m at h 
cl ass es e arl y o n b e c a u s e 
t h e y ar e s o m u c h of a 
s p o n g e t h at t h e y’ll b e a bl e t o 
a b s or b it a n d t h e y will b e 
m or e o p e n t o it  
P arti ci p a nt D  •  S T E M t e a c h er s ar e g oi n g 
t o hi g h er p ayi n g j o b s  
•  Pr o vi di n g s u p p ort a n d 
all o wi n g t h e m t o r e all y 
t e a c h t h e c o nt e nt 
•  It st arts as e arl y a s 
el e m e nt ar y s c h o ol, b uil di n g 
t h o s e f o u n d ati o n al s kill s 
•  B uil d a s oli d f o u n d ati o n at 
t h e el e m e nt ar y l e v el a n d 
m a k e it i nt er e sti n g f or 
st u d e nts  
•  E x p o s ur e a n d m a ki n g it r e al 
a n d r el e v a nt  
•  Bri n g p e o pl e i n w h o ar e i n 
t h es e c ar e er s a n d e x p o s e 
t h e m t o diff er e nt 
o p p ort u niti e s  
R es p o ns e s t o I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 3  
A c c or di n g t o t h e lit er at ur e, a  
S T E M l e ar ni n g e c o s yst e m 
e n c o m p as s es s c h o ols, 
c o m m u nit y s etti n gs s u c h as 
aft er -s c h o ol a n d s u m m er 
pr o gr a ms, s ci e n c e c e nt er s a n d 
m u s e u ms, a n d i nf or m al 
e x p eri e n c es at h o m e a n d i n a 
v ari et y of e n vir o n m e nts t h at 
t o g et h er c o n stit ut e a ri c h arr a y 
of l e ar ni n g o p p ort u niti es f or 
y o u n g p e o pl e. H o w d o w e 
pr o vi d e a S T E M l e ar ni n g 
e c o s yst e m at Hill Hi g h ?  
Q u e sti o n 4  
S T E M s kills ar e i n cr e asi n gl y 
n e c es s ar y t o n a vi g at e a n e v er -
m or e c o m pl e x w orl d a n d a 
gl o b ali z e d e c o n o m y. W h at 
s h o ul d l e a d er s d o t o i m pr o v e 
t h es e s kills a m o n gst o ur 
citi z e n s a n d st u d e nt s s o t h e y 
c a n p arti ci p at e f ull y i n 
c o nt e m p or ar y s o ci et y a n d t h e 
m o d er n e c o n o m y ?  
 
P arti ci p a nt A  •  I n v ol v e t h e c o m m u nit y 
•  P art n er s hi p s  
•  Pr e p ar e t e a c h er s, t h e 
a d mi ni str ati o n t e a m, a n d 
t h e s c h o ol t o d o m or e 
e xtr a c urri c ul ar a n d 
aft er s c h o ol  pr o gr a ms t h at 
will s u p p ort t h e i d e a of 
S T E M I m pl e m e nt ati o n.  
•  Str e a mli n e of 
c o m m u ni c ati o n b et w e e n 
t h e c o m m u nit y, 
st a k e h ol d er s, st u d e nts a n d 
p ar e nts  
•  M o n e y i s n e e d e d b e c a us e 
m o n e y c o m e s wit h s kills  
•  Pr of essi o n al D e v el o p m e nt  
•  I nstr u cti o n al S u p p ort 
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 •  Str e a mli n e of 
c o m m u ni c ati o n b et w e e n 
t h e c o m m u nit y, 
st a k e h ol d er s, st u d e nts a n d 
p ar e nts  
 
P arti ci p a nt B  F u n di n g  a n d p art n er s hi p s  •  M a k e l e ar ni n g m or e r el e v a nt 
i nst e a d of t h e or eti c al 
 
•  E n g a gi n g t h e m wit hi n t h eir 
c o m m u nit y  
P arti ci p a nt C  G o wit h t h e mi d dl e s c h o ol 
a p pr o a c h w h er e y o u h a v e 
t e a ms 
•  T h e I B pr o gr a m will d o t h at  
•  T h e mi d dl e y e ar s pr o gr a m 
( M Y P) will bri n g m or e 
a w ar e n ess a n d t h er e will b e 
s o m e i nt e nti o n alit y i n 
m a ki n g gl o b al c o n n e cti o ns 
a n d t h at mi n df ul n ess  
•  B y t h e ti m e st u d e nt s g et t o 
hi g h s c h o ol it’ s a t w o -l e g g e d 
d o g i n a r a c e, t h e y c o ul d still 
r u n, b ut it’ s g ot s o m e 
c h all e n g e s, t h e e arli er t h e 
b ett er, t h e e arli er d o es n’t 
h el p if it w a s e arl y b ut 
wit h o ut c o nsi st e n c y  
•  W e m ust g et a w h ol e f e e d er 
cl ust er o n b o ar d  
P arti ci p a nt D  •  C o m m u niti es  
•  S T E M o p p ort u niti es  
•  L o c al b usi n e ss es pr o vi di n g 
f u n d s a n d visiti n g s c h o ols 
•  E x p o si n g st u d e nt s t o S T E M 
o p p ort u niti e s  
•  Visiti n g s o m e of t h e 
c oll e g es a n d all o w t h e m t o 
e n g a g e i n t h e w or k  
R es p o ns e s t o I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 5  
S T E M is o n e of t h e m o st 
si g nifi c a nt pr o gr a ms t h at 
st u d e nts h a v e i n t h e c urr e nt 
c urri c ul u m p att er n, 
u nf ort u n at el y S T E M is als o 
t h e m o st c h all e n gi n g pr o gr a m 
b e c a us e a l ar g e m aj orit y of 
st u d e nts will eit h er f ail m at h 
or s ci e n c e. A c c or di n g t o P e w 
R es e ar c h, “ O n e of t h e bi g g est 
cr o ss -n ati o n al t e sts i s t h e   
Pr o gr a m m e f or I nt er n ati o n al 
St u d e nt As s ess m e nt  ( PI S A), 
w hi c h m e a s ur e s r e a di n g  
Q u e sti o n 6  
D o y o u t hi n k S T E M 
i m pl e m e nt ati o n s h o ul d t a k e 
pl a c e at Hill Hi g h S c h o ol ? W h y 
or w h y n ot ?  
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 a bilit y, m at h a n d s ci e n c e 
lit er a c y a n d ot h er k e y 
s kills a m o n g 1 5 -y e ar -ol d s i n 
d o z e ns of d e v el o p e d a n d 
d e v el o pi n g c o u ntri e s e v er y 
t hr e e y e ar s. T h e m o st r e c e nt 
PI S A r es ults, fr o m 2 0 1 5, 
pl a c e d t h e U. S. at a n 
u ni m pr es si v e 3 8t h  o ut  of 
7 1  c o u ntri es i n m at h a n d 2 4t h 
i n s ci e n c e. H o w d o w e 
i m pr o v e as a n ati o n ? 
 
P arti ci p a nt A  •  C o h esi v e n es s a cr o ss t h e 
n ati o n  
•  O p e n c o m m u ni c ati o n  
•  S oli d e d u c ati o n al 
f o u n d ati o n b ei n g at Pr e-K  
•  E ns uri n g t h at st u d e nt s c a n 
r e a d, writ e, a n d d o b asi c 
m at h  
It w o ul d b e a m a zi n g f or u s t o 
h a v e a str o n g S T E M pr o gr a m  
P arti ci p a nt B  •  S T E M c oll a b or ati v e  a cr o ss 
t h e all s c h o ol distri cts 
•  C o m m u ni c ati o n  
•  P assi n g i nf or m ati o n a cr o ss 
all s c h o ols  
•  C o nsist e nt pr o gr a m or 
r u bri c 
•  S T E M e x p eri e n c es t h at 
e v er y c hil d s h o ul d h a v e o n 
e v er y gr a d e l e v el a cr o ss t h e 
n ati o n  
Y es, w e s h o ul d , b ut it i n v ol v e s 
s o m e pr e p ar ati o n  
P arti ci p a nt C  •  It’s al m o st li k e if y o u d o n’t 
g o t o t h es e c ert ai n t y p es of 
s c h o ols y o u w o n’t g et 
e x p o s e d  
•  C h a n g e s o m e n ati o n al 
l e a d er s hi p 
•  E x p o si n g st u d e nt s t o 
o p p ort u niti e s b e y o n d w h at 
t h e y s e e d ail y 
•  E x p o si n g, bri n gi n g i n 
diff er e nt pr o gr a m mi n g, 
bri n gi n g i n di v i d u al s i n a s 
s p e a k er s  
•  S elfi s hl y, w e c a n’t t a k e 
a n ot h er pr o gr a m i n t his 
b uil di n g, s orr y it’s t o o m a n y 
pr o gr a ms.  
•  E v er y b o d y n e e d s t o b u y -i n 
t o s o m e pi e c e of a S T E M 
i niti ati v e w h er e it d o es n’t 
a p p e ar t o b e a s e p ar at e 
pr o gr a m wit hi n t h e b uil di n g, 
es p e ci all y o nl y s er vi n g t h e 
elit e st u d e nts w h o ar e 
alr e a d y hi g h a c hi e vi n g  
P arti ci p a nt D  •  F o u n d ati o n al s kill s  
•  As a n ati o n w e n e e d t o g o 
b a c k a n d l o o k at t h e 
c urri c ul u m t h at w e ar e 
pr o vi di n g t o el e m e nt ar y  
Y es  
 
                        ( c o nti n u e d) 
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  s c h o ols a n d st art t h er e 
b e c a us e t h o s e f o u n d ati o n al 
y e ar s ar e w h at’s g oi n g t o 
s et t h e t o n e  
 
R es p o ns e s t o I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 7  
I n y o ur o pi ni o n, h o w will a 
s u c c e ssf ull y S T E M 
I m pl e m e nt e d cl as sr o o m l o o k ? 
Q u e sti o n 8  
H o w will t h e d at a b e utili z e d t o 
e nf or c e a n a cti o n pl a n of 
I m pl e m e nti n g S T E M at Hill 
Hi g h S c h o ol ?  
P arti ci p a nt A  •  St u d e nt c e nt er e d cl as sr o o m  
•  I n c or p or at e m or e m at h a n d 
t e c h n ol o g y a n d t h e 
e n gi n e eri n g c y cl e  
 
 s u p p orti n g t h e S T E M 
t h e m e 
•  Cr o ss -c urri c ul ar, 
i nt er dis ci pli n ar y l e ar ni n g 
•  E x pl or ati o n  
•  All o wi n g st u d e nt s t o t hi n k 
i n d e p e n d e ntl y 
•  St u d e nt S ur v e ys  
•  P ar e nt S ur v e ys  
•  T e a c h er S ur v e ys  
P arti ci p a nt B  •  C uri o sit y, i n v e sti g ati o n, 
a n d pr o bl e m s ol vi n g 
pr o c ess es i nsi d e of all 
cl assr o o ms  
•  I n q uir y-b as e d t hi n ki n g a n d 
l ess o n pl a ns 
R u bri c t h at pr o vi d es 
i nf or m ati o n i n r ef er e n c e t o 
c o nsist e n c y a cr o ss b uil di n g as 
y o u ar e i m pl e m e nti n g pl a ns, 
i m pl e m e nt pl a n f or 
r e m e di ati o n, r e ass e ss pl a n, a n d 
st art b a c k o v er  
P arti ci p a nt C  •  Or g a ni z e d c h a o s, b e c a us e 
t h e a cti viti es ar e st u d e nt 
c e nt er e d a n d st u d e nt l e d  
•  S e v e n diff er e nt t hi n gs 
g oi n g o n a n d all st u d e nts 
c a n s p e a k o n w h at’s g oi n g 
o n  
•  T e c h n ol o g y i nf u s e d a n d 
h a n d s -o n  
T a ki n g d at a fr o m t h e pr e vi o us 
y e ar, a n al y zi n g t h e d at a o v er 
t h e s u m m er, g etti n g wit h t h e 
t e a m or t h at s m all c o h ort a n d 
utili z e t h e d at a t o d et er mi n e 
i nstr u cti o n a n d t h e b al a n c e 
ass es s m e nt c al e n d ar  
P arti ci p a nt D  •  A cti v e st u d e nt e n g a g e m e nt  
•  Pr oj e ct -b as e d l e ar ni n g  
•  Criti c al t hi n ki n g s kills  
•  P T A m e eti n gs  
•  C o m m u nit y m e eti n gs  
•  C o nt e nt ar e as i n t h e b uil di n g 
t o b uil d t h e b u y-i n t o s h o w 
all st a k e h ol d er s t h at it’ s  
w ort h it  
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R es p o ns e s t o I nt e r vi e w 
Q u e s ti o ns 
I nt e r vi e w Q u esti o ns  
Q u e sti o n 9  
H o w will S T E M 
I m pl e m e nt ati o n i m p a ct 
st u d e nt l e ar ni n g pr ofi ci e n c y ?  
Q u e sti o n 1 0  
D o y o u b eli e v e S T E M 
I m pl e m e nt ati o n will i m pr o v e 
y o ur C C R PI s c or es ?  
P arti ci p a nt A  •  Will g et t o st u d e nts t o 
t hi n ki n g, s y nt h e si zi n g, 
a n al y zi n g, e x pl ori n g, a n d 
e v al u ati n g  
•  Pr e p ar e st u d e nt s f or j o b s 
a n d s o ci et y  
Y es  
P arti ci p a nt B  T e a c hi n g st u d e nts S T E M 
s kills will m a k e t h e m m or e 
r es p o nsi v e a n d a pt t o p erf or m 
b ett er o n st a n d ar di z e d t ests  
Y es  
P arti ci p a nt C  •  I f ail t o s e e h o w it will j ust 
b e c a us e, l e ar ni n g 
pr ofi ci e n c y o nl y c o u nt s t h e 
st at e t est  
•  I d o n’t s e e t h at t h er e’s a n y 
tr u e d esir e f or a s c h o ol 
s yst e m t o a ct u all y c ar e 
a b o ut t h e st u d e nt s’ 
pr ofi ci e n ci es, u nl ess it’ s o n 
t he st at e t e st, w hi c h t h e n 
o nl y s er v es t o b e n efit t h e 
s c h o ol a n d t h e s c h o ol 
r ati n g, s a dl y 
I a m s ur e t h at o ur s c h o ol a n d 
a n y ot h er s c h o ol will tr y 
a n yt hi n g t o i m pr o v e its C C R PI 
s c or es. I d o n’t pl a y wit h t h e 
C C R PI n u m b er, t h e f or m ul a 
c h a n g es s o oft e n. It’s j us t a b o ut 
w hi c h v ari a bl e t his y e ar is 
g oi n g t o gi v e u s t h e bi g g e st 
b a n g f or o ur b u c k. I d o n’t s e e 
h o w a tr u e S T E M 
i m pl e m e nt ati o n w o ul d b e n efit 
o utsi d e of w h er e, w e c o ul d 
p o ssi bl y g et t h e p oi nt s  
P arti ci p a nt D  •  Gr e atl y, as l o n g as t h e 
i nt er dis ci pli n ar y lit er a c y 
str at e gi e s ar e e m b e d d e d  
•  G ai ns a cr o s s all c o nt e nt 
ar e as  
D efi nit el y  
R es p o ns e s t o I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 1 1  
H o w d o w e e ns ur e t h at S T E M 
l ess o n s ar e cl o s el y ali g n e d t o 
S T E M st a n d ar d s a n d 
o bj e cti v es ?  
Q u e sti o n 1 2  
W h at c h all e n g es or li mit ati o n s 
s h o ul d b e c o nsi d er e d w h e n 
i m pl e m e nti n g a S T E M 
p r o gr a m ?   
P arti ci p a nt A  •  Pl a n ni n g  
•  Dis a g gr e g ati n g st a n d ar d s  
•  C o nfi g uri n g 
i nt er dis ci pli n ar y a n d cr o ss-
c urri c ul ar pl a n ni n g  
•  Ti m e  
•  T h or o u g h pr of essi o n al 
d e v el o p m e nt  
•  B e n c h m ar k s a n d c h e c k 
m ar k s e n s uri n g pr o gr ess  
•  C el e br ati n g s m all 
a c c o m pli s h m e nt s  
•  E ns uri n g t h at t e a c h er s ar e 
pr e p ar e d a n d c o nfi d e nt  
•  D e v el o pi n g p art n er s hi p s  
 
              ( c o nti n u e d) 
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P arti ci p a nt B  •  D efi n e S T E M p r o gr a m 
•  D efi n e S T E M St a n d ar d s  
•  Pr o vi d e pr of essi o n al 
d e v el o p m e nt t o t e a c h er s 
•  Pr o vi d e d e di c at e d ti m e t o 
t e a c h er s t o e n g a g e wit h 
S T E M st a n d ar d s a n d 
o bj e cti v es, ti m e t o l e ar n 
h o w t o d eli v er t h e m, 
o p p ort u niti e s t o pr a cti c e 
t h e m, o p p ort u niti es t o s e e 
t h e m i n m oti o n, 
o p p ort u niti e s t o h a v e 
a c c ess t o S T E M 
e q ui p m e nt.  
•   E x p o s ur e a n d  pr of essi o n al 
d e v el o p m e nt f or t e a c h er s  
•  F u n di n g  
•  M o d els of h o w S T E M 
s h o ul d b e i m pl e m e nt e d  
•  F u n di n g  
•  Ti m e  
•  T e a c h er s m a y n ot b e willi n g 
t o e m br a c e S T E M pr a cti c es 
b e c a us e t h eir e v al u ati o n 
d o es n ot ali g n  
•  St u d e nt i nt er e st  
P arti ci p a nt C  I nf or m t e a c h er s wit h pr o a cti v e 
k n o wl e d g e  
•  N e e di n g a pr o gr a m 
c o or di n at or  
•  S c h o ol a bilit y t o i m pl e m e nt 
S T E M  
•  F u n di n g  
•  S ust ai n a bilit y  
•  C o nsist e n c y  
•  Assi g n e d a d mi nistr at or s  
P arti ci p a nt D  H a vi n g a s oli d c urri c ul u m 
pl a n a n d e n s uri n g t h at t e a c h er s 
ar e f oll o wi n g t h e pl a n a n d 
g etti n g s u p p ort f or i n di vi d u al s 
t h at ar e pr ofi ci e nt i n t h e 
S T E M ar e a  
•  T e a c h er s h ort a g es  
R es p o ns e s t o I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 1 3  
I n y o ur o pi ni o n, h o w c a n 
S T E M t e a c h er s’ c urri c ul u m 
a n d i nstr u cti o n al k n o wl e d g e 
b e br o a d e n e d  s o t h at it 
e n c o m p as s es s ci e n c e, 
t e c h n ol o g y, e n gi n e eri n g, a n d 
m at h e m ati cs ?  
 
Q u e sti o n 1 4  
D o y o u h a v e a n y c o n cl u di n g 
t h o u g hts as t o h o w o n e c a n 
e ns ur e t h e s u c c es sf ul 
i m pl e m e nt ati o n of S T E M at 
Hill Hi g h S c h o ol ?  
 
P arti ci p a nt A  •  E x p o si n g t e a c h er s t o w h at 
S T E M is 
•  Pr of essi o n al d e v el o p m e nt  
•  Pr o vi di n g t e a c hi n g a n d 
l e ar ni n g t o o ur t e a c h er s 
•  S u m m er pr of essi o n al 
d e v el o p m e nt  
•  W e w a nt S T E M h er e, t h e 
b u y -i n is r e all y i m p ort a nt 
a n d it h as t o b e d o n e wit h 
a ut o n o m y  
•  P art n er s hi p s ar e i m p ort a nt  
 
              ( c o nti n u e d) 
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P arti c i p a nt B Pr of essi o n al d e v el o p m e nt b y 
p e o pl e i n t h e fi el d w h o ar e 
a ct u all y d oi n g it, n ot fr o m 
distri ct p er s o n n el t h at h a v e n’t 
t a u g ht i n cl as sr o o ms, n ot fr o m 
p e o pl e w h o h a v e n’t w or k e d i n 
t h e S T E M e n vir o n m e nt, b ut 
fr o m pr of es si o n al s wit hi n t h e 
fi el d w h o c a n h el p d e v el o p 
a n d c o a c h t h o s e w h o ar e n ot 
f a mili ar wit h h o w t o d o it a n d 
h o w t h e y c a n i m pr o v e  
If y o u ar e g oi n g t o as k t e a c h er s 
t o s u p er vis e ki d s, h a v e d ut y, 
cr e at e l ess o n pl a n s, c all p ar e nt s, 
b e a m a n d at e d r e p ort er, t e a c h 
st u d e nts, a n d gr a d e assi g n m e nts 
a m o n g st h u n dr e d s of ot h er 
t hi n g s a n d t h e n as k t h e m t o 
pr of essi o n all y i n c or p or at e 
c o n c e pts t h at mi g ht b e f or ei g n 
y o u m u st pr o vi d e f u n di n g, 
s u p pli es, pr of es si o n al 
d e v el o p m e nt, a n d ti m e.  
P arti ci p a nt C  •  C o m m o n e x p eri e n c e 
d uri n g t h e s u m m er  
•  T a k e t h e ti m e o ut d uri n g a  
s c h o ol y e ar a n d h a v e t h es e 
p e o pl e k n o w t h e f oll o wi n g 
y e ar a b o ut t h e r oll o ut, a n d 
i n t h e s pri n g pr o vi d e d ut y 
d a ys as a t e a m a n d all o w 
t h e m t o d o t h e w or k or 
c a pit ali z e o n a l ot of 
t e a c h er w or k d a ys. 
•  Gi v e t h e gr o u p a r e pri e v e 
fr o m d oi n g s o m e of t h e 
c o u nt y m a n d at e d st uff t o 
g et t h e b all r olli n g a n d 
e ns ur e t h at t h e y ar e o n t h e 
s a m e p a g e  
•  Pr o gr a ms t h at h a v e b e e n 
s u c c e ssf ul h a v e d o n e s o i n 
l ar g e p art b e c a us e t h er e w as 
o p e n c o m m u ni c ati o n a b o ut 
its p ur p o s e, its i nt e nt, a n d 
t h e l o n g t er m visi o n 
•  T h e visi o n w a s a bl e t o b e 
s u st ai n e d n o m att er w h o w a s 
i n c h ar g e b e c a us e t h e 
pr o gr a m b e n efitt e d st u d e nts 
a n d t h e c o m m u nit y  
•  F u n di n g, dir e ct l e a d er s hi p, 
a n d q u alit y of a d mi ni str ati v e 
s u p p ort h as al w a ys 
fl u ct u at e d b ut b e c a us e t h e 
c o m m u nit y a s a w h ol e s a w a 
b e n efit a n d b e c a us e it w a s a  
disti n g uis h er f or t h e 
c o m m u nit y, it’ s al w a ys b e e n 
a bl e t o st a y i n pl a c e  
 
P arti ci p a nt D  •  Pr of essi o n al l e ar ni n g 
o p p ort u niti e s  
•  H a v e a s oli d pl a n a n d t h e n 
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T a bl e  G 2   
 
D es cri pti o n of t h e Q u alit ati v e D at a S a m pl e: T e a c h er I nt er vi e w s  
 
R es p o ns e s t o 
I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 1  
Pl e as e pr o vi d e a bri ef 
d es cri pti o n o n t h e t y p e 
of S T E M 
I m pl e m e nt ati o n y o u’ v e 
pr e vi o usl y b e e n i n v ol v e d 
i n. W h at s u bj e cts w er e 
t h e S T E M pr o gr a ms 
t ar g et e d t o ? W h at a g e 
gr o u p w er e t h e S T E M 
pr o gr a ms t ar g et e d t o ?  
Q u e sti o n 2  
D o y o u b eli e v e S T E M 
I m pl e m e nt ati o n is 
i m p ort a nt, u s ef ul a n d 
v al u a bl e, w h y ?    
 
Q u e sti o n 3  
D es cri b e t e c h ni q u es y o u 
h a v e us e d t o e n g a g e 
l e ar n er s.    
 
 
P arti ci p a nt A  N o n e  Y es  •  C as e St u d y  
•  Vi d e o s  
•  P o w er P oi nts  
P arti ci p a nt B  •  A P E n vir o n m e nt al  
•  A P Bi ol o g y  
Y es  •  Diff er e nti ati o n  
•  Gr o u p w or k a n d 
st ati o n s wit h diff er e nt 
s kills a n d m o d aliti es  
•  R e al -lif e e x a m pl es 
•  L a b s  
•  C as e St u d y  
P arti ci p a nt C  •  S ci e n c e F air  
•  G e or gi a T e c h Gift 
Pr o gr a m  
Y es  •  L a b s  
•  I n q uir y Pr oj e cts 
•  R e al w orl d 
a p pli c ati o ns  
•  H a n d s -O n  
•  Vi d e o s  
P arti ci p a nt D  M o u nt ai n Bi k e P h ysi c s 
C o ur s e  
Y es  •  Pr oj e cts  
•  H a n d s -O n  
•  B uil di n g of m o d el s 
a n d pr es e nt ati o n s  
R es p o ns e s t o 
I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 4  
W h at k n o wl e d g e, 
e x p eri e n c es a n d s u p p ort 
d o t e a c h er s n e e d t o 
eff e cti v el y t e a c h S T E M 
s u bj e cts ?    
Q u e sti o n 5  
Ar e y o u i n v ol v e d i n 
d esi g ni n g S T E M 
a cti viti e s ? D es cri b e 
y o ur r ol e. W o ul d y o u 
li k e t o pr o vi d e m or e 
i n p ut o n t h e S T E M 
a cti viti e s t h at y o u ar e 
c urr e ntl y i n v ol v e d i n 
d esi g ni n g ?  
Q u e sti o n 6  
D o y o u f e el y o u h a v e 
e n o u g h u p -t o-d at e 
i nf or m ati o n wit h r es p e ct 
t o t h e k n o wl e d g e a n d 
u n d er st a n di n g of all 
S T E M s u bj e cts a n d h o w 
t h e y all i nt e gr at e wit h 
e a c h ot h er ?  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P arti ci p a nt A  •  E x p eri e n c e wit h 
S T E M its elf.  
•  P o st S e c o n d ar y 
E d u c ati o n Pr o gr a m  
  N o  
 
N o  
P arti ci p a nt B  •  B a c k gr o u n d i n 
s ci e n c e ( u n d er gr a d 
d e gr e e)  
•  F u n d s  
•  S u p pli es  
•  S u p p ort fr o m 
u ni v er sit y pr of es s or s 
c o mi n g i nsi d e t h e 
cl assr o o m  
•  S u p p ort fr o m S T E M 
pr of essi o n al s c o mi n g 
i nsi d e t h e cl as sr o o m 
Pl a n ni n g pr o c ess of A P 
Bi ol o g y  
•  C o ul d l e ar n m or e, it’s 
al w a ys c h a n gi n g.  
•  It's j ust s o m et hi n g 
t h at I f e el li k e w e 
n e e d m or e tr ai ni n g o n 
at l e ast a n n u all y  
P arti ci p a nt C  •  B a c k gr o u n d i n 
s ci e n c e, m at h, or 
e n gi n e eri n g.  
•  C oll e g e l e v el 
e d u c ati o n or d e gr e e 
i n t h e S T E M fi el d. 
•  T e a c hi n g s ci e n c e, 
w e ar e c o nst a ntl y 
i n v ol v e d i n 
d esi g ni n g S T E M 
a cti viti e s  
•  I B Bi ol o g y Cl a ss e s 
•  G e or gi a T e c h Gift 
Pr o gr a m  
N o  
P arti ci p a nt D  •  S u p p ort i n t e c h n ol o g y 
i n c or p or ati o n 
•  M or e r es o ur c es  
•  C o n cr et e 
i d e ntifi c ati o n a b o ut 
w h at S T E M is  
N o  N o  
R es p o ns e s t o 
I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 7  
I s t h er e e n o u g h 
pr of essi o n al 
d e v el o p m e nt a n d 
tr ai ni n g a n d or 
i nf or m ati o n pr o vi d e d t o 
y o u wit hi n y o ur s c h o ol 
t o s h ar e wit h t h e st u d e nts 
a b o ut t h e i m p ort a n c e of 
S T E M or w o ul d y o u li k e 
m or e ? H o w d o y o u 
a c c ess S T E M 
i nf or m ati o n ?    
Q u e sti o n 8  
I n y o ur o pi ni o n, d oes 
S T E M I m pl e m e nt ati o n 
a c c o m m o d at e f or 
diff er e nt l e ar ni n g 
st yl e s ? If y es/ n o, h o w ? 
   
 
Q u e sti o n 9  
D o y o u f e el S T E M 
I m pl e m e nt ati o n/ 
Pr o gr a ms ar e i n li n e wit h 
t h e c urri c ul u m ? H o w c a n 
t his ali g n m e nt b e 
i m pr o v e d ?    
 
P arti ci p a nt A  •  T h er e is n ot e n o u g h, 
h o n estl y it’ s a b s e nt 
h er e  
•  I d o n’t k n o w w h er e t o 
l o o k f or S T E M 
i nf or m ati o n 
Y es  •  Y es a n d n o  
•  Ali g n m e nt c a n b e 
i m pr o v e d b y 
i n c or p or ati n g S T E M. 
 
              ( c o nti n u e d) 
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P arti ci p a nt B  •  N o  
•  O n e t e a c h er at t h e 
s c h o ol is a r e all y 
g o o d r es o ur c e.  
Y es  •  M or e s o y es  
•  Ali g n m e nt c a n  b e 
i m pr o v e d b y h a vi n g 
a n ass e ss m e nt t h at 
tr ul y m e as ur e 
st u d e nts 
u n d er st a n di n g of 
S T E M t o pi cs.  
P arti ci p a nt C  •  W o ul d li k e m or e 
i nf or m ati o n f or t h e 
st u d e nts, w e ar e n ot 
gi v e n e n o u g h tr ai ni n g  
•  A c c e ss S T E M wit h 
o ur c urri c ul u m a n d 
o nli n e r es e ar c h.  
Y es  It’s ali g n e d i n s o m e 
w a ys, n ot all cl ass e s or 
c o ur s es ar e S T E M 
ali g n e d.  
P arti ci p a nt D  •  W o ul d li k e m or e  
•  D o n’t k n o w h o w t o 
a c c ess S T E M 
i nf or m ati o n 
Y es  S T E M a n d t h e 
c urri c ul u m d o n ot 
n e c es s aril y ali g n  
R es p o ns e s t o 
I nt e r vi e w 
Q u e sti o ns  
I nt e r vi e w Q u esti o ns  
Q u e sti o n 1 0  
W h at e v al u ati o n 
m e as ur es ar e y o u t a ki n g 
i nt o a c c o u nt w h e n 
d e ci di n g if S T E M 
pr o gr a ms h a v e b e e n 
eff e cti v e/i nf or m ati v e/i nfl
u e nti al ? H o w d o y o u 
m e as ur e st u d e nt 
e n g a g e m e nt a n d l e ar ni n g 
pr ofi ci e n c y ? W h at ar e 
y o ur e v al u ati o n 
m et h o d ol o gi es ? W h o d o 
y o u c oll e ct f e e d b a c k 
fr o m ? St u d e nt s, p ar e nts, 
pr a ctiti o n er s, et c. ? H o w 
d o y o u c oll e ct f e e d b a c k ? 
Ar e t h e y o n e -ti m e 
f e e d b a c ks or l o n git u di n al 
f e e d b a c ks ? D o y o u h a v e 
a n y s u g g esti o ns f or t h e 
e v al u ati o n pr o c ess ?    
Q u e sti o n 1 1  
I n y o ur o pi ni o n, d o es 
t h e i n n o v ati v e h an d s -o n 
i n q uir y b as e d p e d a g o g y 
h a v e a p o siti v e i m p a ct 
o n t h e a c hi e v e m e nt of 
st u d e nts i n S T E M 
s u bj e cts ? W h at ar e its 
li mit ati o n s ? 
Q u e sti o n 1 2  
H o w d o es h a n d s -o n 
i nstr u cti o n fit i nt o 
l e ct uri n g a p pr o a c h es i n 
S T E M c urri c ul u m ?    
 
P arti ci p a nt A  •  S c h o ol d at a  
•  E n g a g e m e nt is 
m e as ur e d b y 
c o n v er s ati o n  
•  Pr e -t ests 
•  Q ui z z es  
•  T ests  
•  Writt e n p ass a g es  
•  Y es  
•  Li mit ati o ns ar e 
m o n e y a n d r es o ur c e s  
It all o ws st u d e nts t o g et 
t h eir h a n d s-o n 
e x p eri e n c e o v er n ot e s 
t h at t h e y j ust t o o k. 
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 •  F e e d b a c k is 
c o nti n u o u s  c oll e ct e d 
fr o m st u d e nts a n d 
p ar e nts  
•  B e o p e n t o f e e d b a c k  
  
P arti ci p a nt B  •  Pr o c ess es a n d 
i n di vi d u ali s m t h at 
st u d e nts utili z e  
•  R u bri cs  
•  F e e d b a c k is pr o vi d e d 
t o st u d e nt s 
•  F e e d b a c k is 
l o n git u di n al, n ot as 
l o n git u di n al as I 
w o ul d w a nt  
•  C o m m u ni c ati n g 
r es o ur c es b e c a us e a 
l ot of t e a c h er s d o n’t 
h a v e t h o s e r es o ur c e s  
•  Y es  
•  Li mit ati o ns ar e ti m e 
a n d l ar g e cl as s si z es.  
•  K n o wl e d g e g o es fr o m 
s h ort -t er m m e m or y t o 
l o n g t er m m e m or y 
e asi er  
•  It e n g a g es st u d e nts 
P arti ci p a nt C  •  C al c ul ati n g h o w 
m a n y m a g n et 
st u d e nts g o i nt o t h e 
S T E M fi el d or S T E M 
j o b. 
•  St u d e nt e n g a g e m e nt 
a n d l e ar ni n g 
pr ofi ci e n c y m e a s ur e d 
b y t h e c o m pl eti o n of 
a pr oj e ct, h a vi n g 
i nt er est i n c o m pl eti n g 
t h e pr oj e ct, 
c o m pl eti n g t h e 
pr oj e ct w ell, t a ki n g 
t h e t est a n d d oi n g 
w ell o n t h e t e st.  
•  F e e d b a c k is c oll e ct e d 
fr o m st u d e nts i n t h e 
c o ur s e.  
•  W e w o ul d li k e m or e 
f e e d b a c k fr o m 
a d mi ni str at or s  
•  T h e e v al u ati o n is n ot 
b as e d o n w h at y o u 
t e a c h b ut h o w y o u 
t e a c h it, s o it’s b as e d 
o n s c or es a n d n ot t h e 
pr o d u ct, s o m e 
st u d e nts m a y n ot 
s c or e r e all y w ell o n a 
st at e e x a m b ut d o  
•  Y es  
•  Li mit ati o ns ar e 
h a vi n g t h e 
e q ui p m e nt a n d 
r es o ur c es. 
H a n d s -o n a cti vit y 
e n a bl es t h e m t o r e pli c at e 
w h at w as t a u g ht  
 
              ( c o nti n u e d) 
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  e xtr e m el y  w ell o n a 
pr oj e ct. E d u c ati o n is 
c h a n gi n g a n d t h e t y p e 
of e v al u ati o n m et h o d 
is n ot c o n d u ci v e f or 
w h at is g oi n g o n i n 
t h e cl as sr o o m n o w. 
  
P arti ci p a nt D  •  N ot t a ki n g a n y  
•  St u d e nt e n g a g e m e nt 
is m e a s ur e d b y t h e 
f e el of t h e r o o m 
•  L e ar ni n g 
pr ofi ci e n ci es ar e 
m e as ur e d t hr o u g h 
e xit ti c k ets, d e bri efs, 
a n d o n e -o n -o n e 
c h e c k -i ns, cl a ss w or k 
a n d pr oj e cts  
•  F e e d b a c k is r e c ei v e d 
fr o m st u d e nts a n d 
pr a ctiti o n er s  
•  F e e d b a c k is 
l o n git u di n al 
•  T h e e v al u ati o n 
pr o c ess s h o ul d 
al w a ys c o m e i n a 
s a n d wi c h m et h o d: 
s o m et hi n g g o o d a n d 
s o m e t hi n g y o u c a n 
i m pr o v e o n 
•  Y es  
•  Li mit ati o ns ar e ti m e 
a n d r es o ur c es.  
It all o ws st u d e nts t o 
h a v e i n q uir y -b a s e d 
pr a cti c e  
R es p o ns e s t o 
I nt e r vi e w 
Q u e sti o ns  
 
I nt e r vi e w Q u esti o ns  
Q u e sti o n 1 3  
W h at q u aliti e s ar e y o u e x p e ct e d t o 
e x hi bit aft er b e n efiti n g fr o m 
pr of essi o n al d e v el o p m e nt i n t h e 
t e a c hi n g of S T E M usi n g h a n d s-o n 
a p pr o a c h ?  
Q u e sti o n 1 4  
A n y c o n cl u di n g r e m ar k s r e g ar di n g t h e 
s u p p ort y o u n e e d wit h S T E M 
I m pl e m e nt ati o n ?    
 
P arti ci p a nt A  L e ar ni n g all p o ssi bl e S T E M 
o p p ort u niti e s, S T E M a cti viti e s a n d 
l a b s t h at w er e n e v er t h o u g ht a b o ut  
S T E M tr ai ni n g s o S T E M c a n b e 
i m pl e m e nt e d i nt o t h e cl a ssr o o ms 
P arti ci p a nt B  •  M or e c o nfi d e nt t o i m pl e m e nt 
pr oj e cts i n a m e as ur a bl e w a y  
•  M or e r es o ur c es  
•  M or e c o mf ort a bl e i n r es e ar c h a n d 
t h e l at est t o pi cs i n S T E M 
•  M o n e y  
•  Ti m e  
•  S m all er Cl as s es  
•  M or e P D  
P arti ci p a nt C  •  M or e k n o wl e d g e a bl e of t h e c o nt e nt  
•  M or e c o nfi d e nt wit h t e a c hi n g t h e 
c o nt e nt or w h at e v er i nf or m ati o n 
y o u h a v e t o t e a c h  
S T E M n e e d s t o b e a h u g e d e al i n o ur 
s c h o ols, w e n e e d m o n e y, a n d w e m u st 
b e a bl e t o d o l a b s a n d tr ai n t e a c h er s.  
P arti ci p a nt D  K n o w w h at S T E M is, k n o w h o w t o 
str u ct ur e a S T E M cl assr o o m, a n d 
k n o w h o w t o str u ct ur e a S T E M l ess o n  
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r es e ar c h  ( 2 n d e d.). T h o u s a n d O a ks, C A: S a g e P u bli c ati o ns, I n c.  
D arli n g -H a m m o n d, L., H yl er, M. E., & G ar d n er, M. ( 2 0 1 7, J u n e 5). Eff e cti v e te a c h er 
p r of essi o n al d e v el o p m e nt. R etri e v e d fr o m htt ps://l e ar ni n g p oli c yi nstit ut e. or g/ 
pr o d u ct/ eff e cti v e -t e a c h er-pr of essi o n al -d e v el o p m e nt -r e p ort  
D e Sil v er, D. ( 2 0 1 7, F e br u ar y 1 5). U. S. a c a d e mi c a c hi e v e m e nt l a gs t h at of m a n y ot h er 
c o u ntri es. R etri e v e d fr o m htt p:// w w w. p e wr es e ar c h. or g/f a ct -t a n k/ 2 0 1 7/ 0 2/ 1 5/ u-s-
st u d e nts -i nt er n ati o n all y-m at h -s ci e n c e/   
D esi m o n e, L. M. ( 2 0 0 9). I m pr o vi n g im p a ct st u di es of te a c h ers’ p r of essi o n al 
d e v el o p m e nt: T o w ar d b ett er c o n c e pt u ali z ati o ns a n d m e as ur es.  E d u c ati o n al 
R es e ar c h er , 3 8 ( 3), 1 8 1– 1 9 9. d oi: 1 0. 3 1 0 2/ 0 0 1 3 1 8 9 x 0 8 3 3 1 1 4 0  
Dis p at c h. ( 2 0 1 8, M a y 1 4). Is S T E M e d u c ati o n b e n efi ci al i n t h e el e m e nt ar y cl assr o o m ? 
R etri e v e d fr o m htt ps:// w p. n y u. e d u/ dis p at c h/ 2 0 1 8/ 0 1/ 3 0/is -st e m -e d u c ati o n -
b e n efi ci al -i n-t h e-el e m e nt ar y -cl assr o o m/   
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Dr a g os et, L., T h o m as, J., H err m a n n, M., D e k e, J., J a m es -B ur d u m y, S., Gr a c z e ws ki, C., 
B o yl e, A., T a n e n b a u m, C., Giffi n, J., & U pt o n, R. ( 2 0 1 6). R a c e t o t h e to p: 
I m pl e m e nt ati o n a n d rel ati o ns hi p t o st u d e nt o ut c o m es ( N C E E 2 0 1 7 -4 0 0 1).  
R etri e v e d fr o m htt ps://i es. e d. g o v/ n c e e/ p u bs/ 2 0 1 7 4 0 0 1/ p df/ 2 0 1 7 4 0 0 1. p df   
E n g els, N., H ott o n, G., D e v os, G., B o u c k e n o o g h e, D., & A elt er m a n, A. ( 2 0 0 8). 
Pri n ci p als i n s c h o ols wit h a p ositi v e s c h o ol c ult ur e.  E d u c ati o n al St u di es , 3 4 ( 3), 
1 5 9 – 1 7 4. d oi: 1 0. 1 0 8 0/ 0 3 0 5 5 6 9 0 7 0 1 8 1 1 2 6 3  
Eti k a n, I. ( 2 0 1 6). C o m p aris o n of c o n v e ni e n c e sa m pli n g a n d p ur p osi v e  s a m pli n g.   
 A m eri c a n J o ur n al of T h e or eti c al a n d A p pli e d St atisti cs, 5 ( 1), 1. d oi: 1 0. 1 1 6 4 8/ 
j. ajt as. 2 0 1 6 0 5 0 1. 1 1 
E x p a n di n g Mi n ds a n d O p p ort u niti es. ( n. d.). S T E M le ar ni n g i n a ft ers c h o ol a n d su m m er 
p r o gr a m mi n g: A n e ss e nti al s tr at e g y f or S T E M e d u c ati o n ref or m. R etri e v e d fr o m 
htt ps:// w w w. e x p a n di n gl e ar ni n g. or g/ e x p a n di n g mi n ds/ arti cl e/st e m -l e ar ni n g-
aft ers c h o ol -a n d -s u m m er -pr o gr a m mi n g -ess e nt i al-str at e g y-st e m   
F al k, J. H., & Di er kli n g, L. D. ( 2 0 1 0). T h e 9 5 p er c e nt s ol uti o n.  A m eri c a n S ci e ntist, 9 8 , 
4 8 6 – 4 9 3.    
Fri e d m a n, T. L. ( 2 0 0 7).  T h e w orl d is fl at: A bri ef hist or y of t h e t w e nt y -first ce nt ur y . N e w 
Y or k: Pi c a d or/ F arr ar, Str a uss a n d Gir o u x.  
G all, M. D., B or g, W. R., & G all, J. P. ( 1 9 9 6).  E d u c ati o n al  res e ar c h: A n int r o d u cti o n . 
W hit e Pl ai ns, N Y: L o n g m a n.  
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G e or gi a D e p art m e nt of E d u c at io n. ( n. d.). C oll e g e a n d c ar e er re a d y p erf or m a n c e in d e x 
( C C R PI) re p orts. R etri e v e d fr o m htt p:// c cr pi. g a d o e. or g/ 2 0 1 8/ Vi e ws/ S h ar e d/ 
_ L a y o ut. ht ml   
G e or gi a D e p art m e nt of E d u c ati o n. ( 2 0 1 9). G e or gi a m il est o n es a c hi e v e m e nt le v el 
d es cri pt ors. R etri e v e d fr o m htt p:// w w w. g a d o e. or g/ C urri c ul u m -I nstr u cti o n-a n d -
Ass ess m e nt/ Ass ess m e nt/ P a g es/ G e or gi a -Mil est o n es -A L D. as p x  
G e or gi a Mil est o n es 2 0 1 7 -2 0 1 8 St at e wi d e S c or es. ( 2 0 1 8). R etri e v e d fr o m htt p:// w w w. 
g a d o e. or g/ C urri c ul u m -I n str u cti o n-a n d -Ass ess m e nt/ Ass ess m e nt/ P a g es/ G e or gi a -
Mil est o n es -2 0 1 7 -2 0 1 8 -St at e wi d e -S c or es. as p x   
Gi bs o n, H. L., & C h as e, C. ( 2 0 0 2). L o n git u di n al i m p a ct of a n i n q uir y -b as e d s ci e n c e 
pr o gr a m o n mi d dl e s c h o ol st u d e nts ’ attit u d es t o w ar d s ci e n c e.  S ci e n c e 
E d u c ati o n , 8 6 ( 5), 6 9 3– 7 0 5. d oi: 1 0. 1 0 0 2/s c e. 1 0 0 3 9  
Gli c k m a n, C. D., G or d o n, S. P., & R oss -G or d o n, J. M. ( 2 0 1 4).  S u p er visi o n a n d 
i nstr u cti o n al l e a d ers hi p: A d e v el o p m e nt a p pr o a c h. B ost o n, M A: P e ars o n. 
Gl oss ar y of E d u c ati o n R ef or m. ( 2 0 1 4 a, M ar c h 0 3). Pr of essi o n al le ar ni n g c o m m u nit y 
d efi niti o n. R etri e v e d fr o m htt ps:// w w w. e d gl oss ar y. or g/ pr of essi o n al -l e ar ni n g-
c o m m u nit y/   
Gl oss ar y of  E d u c ati o n R ef or m. ( 2 0 1 4 b, D e c e m b er 0 1). T e a c h er -le a d er d efi niti o n. 
R etri e v e d fr o m htt ps:// w w w. e d gl oss ar y. or g/t e a c h er -l e a d er/  
Gl oss ar y of E d u c ati o n R ef or m. ( 2 0 1 6, F e br u ar y 1 8). St u d e nt e n g a g e m e nt d efi niti o n. 
R etri e v e d fr o m htt ps:// w w w. e d gl oss ar y. or g/st u d e nt -e n g a g e m e nt/   
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G o v er n or’s Offi c e of St u d e nt Ass ess m e nt. ( n. d.). G e or gi a s c h o ol r e p orts. R etri e v e d fr o m 
htt ps://s c h o ol gr a d es. g e or gi a. g o v  
H a n us h e k, E. A., & Ri v ki n, S. G. ( 2 0 0 4). H o w t o im pr o v e t h e su p pl y of h i g h-q u alit y 
te a c h ers.  Br o o ki n gs P a p e rs o n E d u c ati o n P oli c y,  1 , 7-2 5. d oi: 1 0. 1 3 5 3/ p e p. 2 0 0 4.  
0 0 0 1  
H erri n gt o n, D. G., B a n cr oft, S. F., E d w ar ds, M. M., & S c h air er, C. J. ( 2 0 1 6). I w a nt t o b e 
t h e in q uir y g u y! H o w res e ar c h e x p eri e n c es f or te a c h ers c h a n g e b eli efs, a ttit u d es, 
a n d v al u es a b o ut te a c hi n g sci e n c e as in q uir y.  J o u r n al of S ci e n c e T e a c h er 
E d u c ati o n , 2 7 ( 2), 1 8 3– 2 0 4. d oi: 1 0. 1 0 0 7/s 1 0 9 7 2 -0 1 6 -9 4 5 0 -y  
H u m p hr e y, C., &  L u n a, P. J. ( 2 0 1 9, A pril 0 4). T h e n ati o n al S T E M te a c h er sh ort a g e 
thr e at e ns fut ur e p r os p erit y. R etri e v e d fr o m htt ps:// w w w.r e al cl e ar e d u c ati o n. c o m/ 
arti cl es/ 2 0 1 9/ 0 4/ 0 4/t h e _ n ati o n al _st e m _t e a c h er _s h ort a g e _t hr e at e ns _f ut ur e _ pr os p e
rit y _ 1 1 0 3 2 0. ht ml 
J o n es, S. ( 2 0 1 9, F e br u ar y 2 0). S T E M e d u c ati o n. R etri e v e d fr o m htt ps:// w w w. e d w e e k. 
or g/ e w/ arti cl es/ 2 0 1 9/ 0 1/ 1 6/st e m -e d u c ati o n -2. ht ml   
Kl ei n, A. ( 2 0 1 6, O ct o b er 2 7). R a c e t o t h e to p ’s im p a ct o n st u d e nt a c hi e v e m e nt, s t at e 
p oli c y u n cl e ar, re p ort sa ys. R etri e v e d fr o m htt p:// bl o gs. e d w e e k. or g/ e d w e e k/ 
c a m p ai g n -k -1 2/ 2 0 1 6/ 1 0/r a c e _t o _t h e _t o ps _i m p a ct _ o n _st u. ht ml  
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Kl ei n, A. ( 2 0 1 8, O ct o b er 2 5). N o c hil d left b e hi n d o v er vi e w: D efi niti o ns, re q uir e m e nts, 
c riti cis ms, a n d m or e. R etri e v e d fr o m htt ps:// w w w. e d w e e k. or g/ e w/ s e cti o n/ 
m ulti m e di a/ n o -c hil d -l eft-b e hi n d -o v er vi e w -d efi niti o n -s u m m ar y. ht ml ? c m p = c p c -
g o o g -e w -d y n a mi c + a ds & c ci d = d y n a mi c + a ds & c c a g = n cl b + s u m m ar y + d y n a mi c & 
c c k w = & c c c v = d y n a mi c + a d & g cli d = Cj 0 K C Qi A z K nj B R D P A RIs A K xf T R D W O 0 D
Y o -x kI M y Us R B x V 4I w Y 2 Q S C 4 o S M Z x w g k T H w F Q 3 Al M y h _ 2 m p wI a A kj 9 E A L 
w _ w c B  
L e ar ni n g T h e ori es. ( 2 0 1 7, F e br u ar y 2 4). Dis c o v er y le ar ni n g ( Br u n er). R etri e v e d fr o m 
htt ps:// w w w.l e ar ni n g -t h e ori es. c o m/ dis c o v er y-l e ar ni n g-br u n er. ht ml   
L e e, A. M. ( n. d.). E v er y st u d e nt su c c e e ds a ct ( E S S A): W h at y o u n e e d t o k n o w. R etri e v e d 
fr o m htt ps:// w w w. u n d erst o o d. or g/ e n/s c h o ol -l e ar ni n g/ y o ur-c hil ds -ri g hts/ b asi cs-
a b o ut -c hil ds -ri g hts/ e v ery -st u d e nt -s u c c e e ds -a ct -ess a -w h at -y o u -n e e d -t o-k n o w   
M ar d er, M. ( 2 0 1 8, J u n e 2 0). Is S T E M e d u c ati o n i n p er m a n e nt c risis ? R etri e v e d fr o m 
htt ps:// w w w. e d w e e k . or g/ e w/ arti cl es/ 2 0 1 6/ 1 0/ 2 6/is-st e m -e d u c ati o n -i n-p er m a n e nt -
crisis. ht ml   
M ar d er, M., Plis c h, M., & Br o w n, C. ( 2 0 1 9, M ar c h 0 4). W e n e e d m or e S T E M te a c h ers : 
Hi g h er e d. c a n h el p. R etri e v e d fr o m htt ps:// w w w. e d w e e k. or g/ e w/ arti cl es/ 2 0 1 7/ 
0 5/ 1 7/ w e -n e e d -m or e -st e m -t e a c h ers-hi g h er -e d. ht ml   
M c Cl ur e, E. R., G u er ns e y, L., Cl e m e nts, D. H., B al es, S. N., Ni c h ols, J., K e n d all -T a yl or, 
N., & L e vi n e, M. H. ( 2 0 1 7). S T E M st arts e arl y: G r o u n di n g s ci e n c e, t e c h n ol o g y, 
e n gi n e eri n g, a n d m at h e d u c ati o n i n e arl y c hil d h o o d . N e w Y or k: T h e J o a n G a n z 
C o o n e y C e nt er at S es a m e W or ks h o p.  
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N ati o n al A c a d e m y of S ci e n c es, N ati o n al  A c a d e m y of E n gi n e eri n g, a n d I nstit ut e of 
M e di ci n e . (2 0 0 7 ). Risi n g a b o v e t h e g at h eri n g st or m: E n er gizi n g a n d e m pl o yi n g 
A m eri c a f or a b ri g ht er e c o n o mi c fut ur e . W as hi n gt o n, D C: T h e N ati o n al 
A c a d e mi es Pr ess. R etri e v e d fr o m htt ps://s 3. w p. ws u. e d u/ u pl o a ds/sit es/ 6 1 8/ 
2 0 1 5/ 1 1/ Risi n g -A b o v e -t h e-G at h eri n g -St or m. p df   
N ati o n al E d u c ati o n Ass o ci ati o n ( N E A ). ( 2 0 1 5, O ct o b er 2 6). ‘A n ati o n  at ris k’ tur ns 3 0: 
W h er e d i d it ta k e u s ? R etri e v e d fr o m htt p:// n e at o d a y. or g/ 2 0 1 3/ 0 4/ 2 5/ a -n ati o n -at -
ris k-t ur ns-3 0 -w h er e -di d -it-t a k e-us -2/   
N ati o n al S ci e n c e T e a c h ers Ass o ci ati o n (N S T A ). ( 2 0 1 8, O ct o b er). N S T A p ositi o n 
st at e m e nt: El e m e nt ar y s ci e n c e e d u c ati o n. R etri e v e d fr o m htt ps:// w w w. nst a. 
or g/ a b o ut/ p ositi o ns/ el e m e nt ar y. as p x   
Ni c h e. ( 2 0 1 8, O ct o b er 1 0). E x pl or e Hill  H i g h S c h o ol. R etri e v e d fr o m htt ps:// w w w. 
ni c h e. c o m/ k 1 2/ w estl a k e -hi g h -s c h o ol -atl a nt a -g a/ #li vi n g -i n-t h e-ar e a  
N o urs e, H. ( 2 0 1 9, F e br u ar y 2 0). A c c ess t o S T E M instr u cti o n is u n e v e n. R etri e v e d fr o m 
htt ps:// w w w. e d w e e k. or g/ e w/ arti cl es/ 2 0 1 9/ 0 1/ 2 3/ a c c ess -t o-st e m -i nstr u cti o n-is-
u n e v e n. ht ml   
O b a m a, B. ( 2 0 1 5, M ar c h 2 3). W hit e H o us e s ci e n c e f air. R etri e v e d f r o m o b a m a w hit e. 
h o us e. ar c hi v es. g o v  
Offi c e of I n n o v ati o n a n d I m pr o v e m e nt. ( n. d.). H o w c a n S T E M t e a c h er l e a d ers hi p b e n efit 
 m y s c h o ol a n d t h e w or k of a d mi nistr at ors ? R etri e v e d fr o m htt ps://i n n o v ati o n. e d. 
 g o v/ w h at -w e -d o/st e m/ b uil di n g -st e m -t e a c h er-l e a d ers hi p/ b e n efit-m y -s c h o ol -a n d -
 t h e-w or k -of -a d mi nistr at ors/   
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Offi c e of S u p eri nt e n d e nt of P u bli c I nstr u cti o n. ( 2 0 1 1, J a n u ar y 0 1). N o c hil d left b e hi n d 
a ct of 2 0 0 1. R etri e v e d fr o m htt p:// w w w. k 1 2. w a. us/ es e a/ N C L B. as p x   
Or g a nis ati o n f or E c o n o mi c C o -o p er ati o n a n d D e v el o p m e nt . ( 2 0 0 7, S e pt e m b er). O E C D 
e d u c ati o n at a g l a n c e 2 0 0 7: O E C D b ri efi n g n ot e f or t h e U nit e d St at es .  R etri e v e d 
fr o m htt p:// w w w. o e c d. or g/ e d u c ati o n/s kills -b e y o n d -s c h o ol/ 3 9 3 1 3 2 8 6. p df  
P o p, M. M., Di x o n, P., & Gr o v e, C. M. ( 2 0 1 0). R e s e ar c h e x p eri e n c es f or te a c h ers ( R E T): 
M oti v ati o n, e x p e ct ati o ns, a n d c h a n g es t o te a c hi n g p r a cti c es d u e t o p r of essi o n al 
p r o gr a m in v ol v e m e nt.  J o ur n al of S ci e n c e T e a c h er E d u c ati o n , 2 1 ( 2), 1 2 7– 1 4 7. 
d oi: 1 0. 1 0 0 7/s 1 0 9 7 2 -0 0 9 -9 1 6 7 -2  
S ci e n c e F o u n d ati o n Ari z o n a. ( 2 0 1 7). S T E M sc h o ol a d mi nistr at ors/ sc h o ol p oli c y. 
R etri e v e d fr o m htt ps://st e m.sf a z. or g/ p a g e/ a d mi ns a n d p oli c y   
Si e gl e, D. ( 2 0 1 5, M a y 2 2). C o n v e ni e n c e S a m pli n g. R etri e v e d fr o m htt ps://r es e ar c h 
b asi cs. e d u c ati o n. u c o n n. e d u/ c o n v e ni e n c e -s a m pli n g/ #   
S mit hs o ni a n S ci e n c e E d u c ati o n C e nt er. ( 2 0 1 6, M ar c h 2 5). T h e S T E M im p er ati v e. 
R etri e v e d fr o m htt ps://ss e c.si. e d u/st e m -i m p er ati v e  
S n y d er, T.  D., Dill o w, S.  A., &  H off m a n, C.  M. ( 2 0 0 8). Di g est of e d u c ati o n st atisti cs 
2 0 0 7 ( N C E S 2 0 0 8-0 2 2). W as hi n gt o n, D C: N ati o n al C e nt er f or E d u c ati o n 
St atisti cs, I nstit ut e of E d u c ati o n S ci e n c es, U. S. D e p art m e nt of E d u c ati o n , 
W as hi n gt o n, D C.   
S w a ns o n, C. B. ( 2 0 0 8).  Citi es i n crisis: A s p e ci al a n al yti c r e p ort o n hi g h s c h o ol 
gr a d u ati o n . B et h es d a, M D: E P E R es e ar c h C e nt er. 
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T e m os, J. ( 2 0 1 6, F e br u ar y 1 6). A cti v e l e ar ni n g: A s h ort r e a di n g list –  e d u c ati o n al & 
c l assr o o m te c h n ol o gi es. R etri e v e d fr o m h tt ps:// m c gr a w e ct. pri n c et o n. e d u/ a cti v e-
l e ar ni n g-a -s h ort -r e a di n g-list/  
Tr a p h a g e n, T., & Tr aill, S. ( 2 0 1 5). H o w cr oss -s e ct or c oll a b or ati o ns ar e a d v a n ci n g S T E M 
l e ar ni n g. R etri e v e d fr o m st e m e c os yst e ms. or g 
U ni v ersit y of N ort h C ar oli n a at C h arl ott e. ( n. d.). Bl o o m ’s ta x o n o m y of e d u c ati o n al 
o bj e cti v es. R etri e v e d fr o m htt ps://t e a c hi n g. u n c c. e d u/s er vi c es -pr o gr a ms/t e a c hi n g -
g ui d es/ c o urs e -d esi g n/ bl o o ms -e d u c ati o n al -o bj e cti v es   
U. S. D e p art m e nt of E d u c ati o n. ( 2 0 0 7, N o v e m b er 2 0). A g ui d e t o e d u c ati o n a n d n o c hil d 
left b e hi n d -- T O C. R etri e v e d fr o m htt ps:// w w w 2. e d. g o v/ n cl b/ o v er vi e w/i ntr o/ 
g ui d e/i n d e x. ht ml   
U. S. D e p art m e nt of E d u c ati o n. ( 2 0 0 8, M a y 0 2). A n ati o n a c c o u nt a bl e: T w e nt y -fi v e y e ars 
aft er a  n ati o n at ris k. R etri e v e d fr o m htt ps:// w w w 2. e d. g o v/rs c hst at/r es e ar c h/ p u bs/ 
a c c o u nt a bl e/i n d e x. ht ml   
U. S. D e p art m e nt of E d u c ati o n. ( 2 0 1 1, A u g ust 0 8). F a ct sh e et -- ra c e t o t h e to p. R etri e v e d 
fr o m htt ps:/ / w w w 2. e d. g o v/ pr o gr a ms/r a c et ot h et o p/f a cts h e et. ht ml  
U. S. D e p art m e nt of E d u c ati o n. ( 2 0 1 8). Titl e I, p art A p r o gr a m. R etri e v e d fr o m 
htt ps:// w w w 2. e d. g o v/ pr o gr a ms/titl ei p art a/i n d e x. ht ml   
U. S. D e p art m e nt of E d u c ati o n. ( 2 0 1 9, A pril 1 1). E v er y st u d e nt su c c e e ds a ct ( E S S A) 
R etri e v e d fr o m htt ps:// w w w. e d. g o v/ E S S A   
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W all a c e F o u n d ati o n. ( 2 0 1 2). Fi v e k e y r es p o nsi biliti es: T h e s c h o ol pri n ci p al as l e a d er: 
G ui di n g s c h o ols t o b ett er t e a c hi n g a n d l e ar ni n g. R etri e v e d fr o m htt ps:// w w w. 
w all a c ef o u n d ati o n. or g/ k n o wl e d g e -c e nt er/ p a g es/ k e y -r es p o nsi biliti es-t h e-s c h o ol -
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